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ABSTRACT

This combined system identification and characterization document for
the uranium dissolution and extraction process at the Idaho Nuclear Technology
and Engineering Center has been prepared to satisfy part of the first milestone
and subsequent characterization milestones for the SITE-TANK-005 Action Plan
in the Voluntary Consent Order between the State of Idaho Department of
Environmental Quality and the United States Department of Energy, Idaho
Operations Office. The Voluntary Consent Order addresses potential Hazardous
Waste Management Act/Resource Conservation and Recovery Act compliance
issues at the Idaho National Engineering and Environmental Laboratory. This
document has been prepared to satisfy the system identification milestone under
the SITE-TANK-005 Action Plan for 216 units associated with the uranium
dissolution and extraction process at the Idaho National Engineering and
Environmental Laboratory. This document also satisfies subsequent
characterization milestones for 204 units. The document includes a general
overview of the uranium dissolution and extraction process. Characterization
information is provided for 185 inactive process/product units that have been
verified as empty and 19 sumps that have been adequately characterized.
Detailed system identification packages are included for 12 units determined to
require further characterization under the SITE-TANK-005 Action Plan.
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ACRONYMS

D&D decontamination and decommissioning

DOE United States Department of Energy

DOE-ID United States Department of Energy Idaho Operations Office
EDTA Ethylenediaminetetraacetic acid

EPA United States Environmental Protection Agency

FAST Fluorinel Dissolution Process and Fuel Storage Facility
FDP fluorinel dissolution process

HCL Hot Chemistry Laboratory

HWD hazardous waste determination

HWMA Hazardous Waste Management Act

ICPP Idaho Chemical Processing Plant

IDEQ Idaho Department of Environmental Quality

INEEL Idaho National Engineering and Environmental Laboratory
INTEC Idaho Nuclear Technology and Engineering Center
MCC Multicurie Cell

NWCF New Waste Calcining Facility

PEWE process equipment waste evaporator

PM process makeup

RCRA Resource Conservation and Recovery Act

TBP tributyl phosphate

TCLP toxicity characteristic leaching procedure

TFF Tank Farm Facility

vVCO Voluntary Consent Order

VOE verification of empty

vOG vessel off-gas
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OPERATIONAL STATUS AND REGULATORY DEFINITIONS

Active

Inactive

Active Waste

Inactive Waste

Inactive Process/Product

NEW RCRA (ND)

NOT REG - EMPTY (ND)

Process Unit

Product Unit

RCRA (H/TBD)

RCRA (I)

Tank/component is used on a periodic or routine basis

Tank/component is not used on a periodic or routine basis (i.¢., no transfers
or flow in or out of the tank/component)

Tank/component in an active operational status containing waste (or has the
potential to contain waste)

Tank/component in an inactive operational status containing or having
contained waste

Tank/component in an inactive operational status containing or having
contained process or product material

Tank/component that requires further waste characterization (Needs
Determination)

Tank/component is believed to be empty, but the status of tank/component
needs additional verification (Needs Determination)

A unit that is used in the manufacture, creation, or fabrication of a product

A unit that stores raw materials to be used in a manufacturing process, a
treatment process, or stores the end product of a production process.

Tank/component known to manage or managed hazardous waste that
requires determination of future regulatory management

RCRA interim status tank on the Part A permit application

X






VOLUNTARY CONSENT ORDER
SITE-TANK-005

COMBINED SYSTEM IDENTIFICATION AND
CHARACTERIZATION FOR THE URANIUM
DISSOLUTION AND EXTRACTION PROCESS AT THE
IDAHO NUCLEAR TECHNOLOGY AND ENGINEERING
CENTER

INTRODUCTION

In June 2000, the Idaho Department of Health and Welfare® and the United States Department of
Energy (DOE), Idaho Operations Office (DOE-ID) entered into a Consent Order (IDEQ 2000) regarding
the Idaho National Engineering and Environmental Laboratory (INEEL). The Consent Order, or
Voluntary Consent Order (VCO), is a long-term agreement between the State of Idaho and the DOE to
resolve potential compliance issues with provisions of the Hazardous Waste Management Act
(HWMA)/Resource Conservation and Recovery Act (RCRA) at the INEEL.

The VCO Action Plan documents the actions to be taken and the milestones for covered matters
under the VCO. The Action Plan is further separated into detailed action plans that address specific
compliance issues. This system identification and characterization document for the uranium dissolution
and extraction process specifically addresses a portion of the tanks/components included in the SITE-
TANK-005 Action Plan.

The SITE-TANK-005 Action Plan addresses tanks/components that require a hazardous waste
determination (HWD) or need to be verified empty. The SITE-TANK-005 VCO Action Plan includes a
list of 703 active waste units, inactive waste units, and inactive process/product units. The first milestone
under the SITE-TANK-005 Action Plan is the submittal of system identification packages for all of the
tanks/components included in the Action Plan.

Subsequent to submittal of the system identification milestone deliverable, the DOE is required to
submit hazardous waste determinations or verifications of empty for the tanks/components included in the
SITE-TANK-005 Action Plan. The SITE-TANK-005 Action Plan includes 216 units associated with the
uranium dissolution and extraction process at the Idaho Nuclear Technology and Engineering Center
(INTEC), formerly the Idaho Chemical Processing Plant (ICPP). The purpose of the fuel reprocessing
system was to: 1) separate the uranium from residual fission products and transuranic elements, 2) recover
the uranium as product, and 3) transfer the waste material, which contained fission products, to storage.
Uranium was recovered from spent nuclear fuel through fuel dissolution and sequential liquid-liquid
extraction.

# On July 1, 2000, the Division of Environmental Quality, a division within the Idaho Department of Health and Welfare, was
elevated to the Idaho Department of Environmental Quality (IDEQ). This department now oversees the implementation of this
Consent Order.



Of the 216 units associated with the uranium dissolution and extraction process, 187 units are
inactive process/product units, nine units are inactive waste units, and 20 units are active waste units
(sumps that are part of a secondary containment system). Because of the large number of inactive
process/product units and available characterization information (e.g., verification of empty
documentation), this combined system identification and characterization document was prepared to
satisfy the first milestone under the SITE-TANK-005 Action Plan and subsequent characterization
milestones. This document provides verification of empty documentation for 185 inactive
process/product units and characterization documentation for 19 active waste units (sumps). Twelve units
have been identified as requiring further characterization under the SITE-TANK-005 Action Plan.

This combined system identification and characterization document for the uranium dissolution and
extraction process at the INTEC provides a general overview of the uranium dissolution and extraction
process. This document also provides characterization information for those units that could be verified
as empty, provides characterization information for the active waste units (sumps that are part of a
secondary containment system), and provides detailed system identification documentation for those units
that require further characterization (i.¢., more information is needed to verify the units as empty, inactive
waste units) under the SITE-TANK-005 Action Plan.



FUEL REPROCESSING

The INTEC has been in operation since 1954 and was historically a uranium reprocessing facility
for defense and research projects and a storage facility for spent nuclear fuel. Irradiated nuclear fuels
were reprocessed to recover unused uranium. The fuels processed at the INTEC were highly enriched
(between 20% and 97% U-235; naturally occurring materials typically have a U-235 concentration <1%).
The recovery of uranium from spent nuclear fuel was driven by the economic value of uranium
(approximately four times that of gold), worker safety, and national security issues.

The uranium dissolution and extraction process at the INTEC includes chemical processing
equipment, located in the Fuel Process Building (CPP-601), associated buildings (the Laboratory/Offices
Building [CPP-602], the Remote Analytical Facility [CPP-627], and the Headend Processing Plant
[CPP-640]), and the Fluorinel Dissolution Process and Fuel Storage (FAST) Facility (CPP-666). The
recovery of uranium from spent nuclear fuel involved a variety of dissolution and extraction processes
tailored to the specific fuel types being processed.

Design Philosophy

In order to recover uranium in an efficient, continuous, and safe manner, the uranium dissolution
and extraction process was divided into relatively small process cells so that portions of the process could
be temporarily deactivated and isolated for decontamination and maintenance. The equipment used
minimized personnel exposure required for routine maintenance on the system. The process was
designed to allow alternative solution routes around failed or deactivated equipment, and redundant
equipment was often installed to allow operations to continue during decontamination and maintenance
operations. Process equipment was chosen for durability, simplicity, and minimum use of moving parts
and seals. This resulted in the use of steam jets and air lifts, as opposed to the use of mechanical pumps
in many of the process segments.

Safety concerns associated with radiation exposure and criticality dictated the allowable uranium
concentration within a vessel and the geometry of vessels used to handle uranium solutions. Radiation
safety and uranium criticality was managed through the use of procedural controls that governed the
transfer and sampling of uranium solutions, and through the design of the size, shape, and spacing of
process units and lines.

Because highly enriched uranium can be used for nuclear weapons, national security issues
required an annual inventory of uranium. Therefore, a mass balance of uranium entering and leaving the
uranium dissolution and extraction process was performed. Following a dissolution and extraction
campaign, immediate, extensive, and repeated flushing was required to complete the mass balance and
meet national security requirements.

Effective and efficient decontamination minimized the potential for radioactivity exposure to
personnel during the hands-on maintenance of the processes. Vessels were selected and designed so that
they could be completely drained. Piping within the uranium dissolution and extraction process was
pitched to drain to low points and back to vessels in the process. Valves and pumps used in the process
were selected with minimum internal volume. Additionally, numerous flush lines were installed to allow
for the decontamination and flushing of process lines.



Uranium Dissolution and Extraction Process

The dissolution and extraction process at the INTEC was designed to recover uranium from spent
nuclear fuels using an acid dissolution followed by a liquid-liquid extraction of the uranium. The
uranium was purified through these processes to a solid granular uranium trioxide ready for packaging.
Some fuels required applied electrical currents or preliminary combustion of graphite in addition to the
acid dissolution process. The following sections describe the basic steps of the uranium dissolution and
extraction process as it was most recently (see Schematic P-STO05-INTEC-COMP601-A).

Fuel Dissolution

Dissolution of spent nuclear fuel at the INTEC was performed in several different locations, or
headends, producing dissolver product solutions from which uranium could be extracted using a
liquid-liquid extraction process. The dissolution of spent nuclear fuels involved dissolving fuels in
a highly concentrated acid solution. This dissolution process was facilitated by the addition of various
soluble catalysts and nuclear poisons, which created chemically complex uranium solutions. Headends
were added or modified as needed to match the different types of fuel to be processed. Headends were
abandoned when specific types of fuel were exhausted or when superceded by improved processes.

Custom processing of small lots of specialized fuels was done in the Hot Chemistry Laboratory
(HCL) or the Multicurie Cell (MCC) in CPP-627. The dissolver product from the custom dissolvers was
sent to the uranium salvage system located in the L-Cell of CPP-601 for purification and uranium
accountability sampling. From the uranium salvage system, the dissolved fuel was either sent to the first-
cycle extraction process or was concentrated and sent to intercycle storage for second- and third-cycle
processing, depending on the chemistry and radioactivity of the fuel.

Zirconium-clad nuclear fuels were dissolved in the fluorinel dissolution process (FDP) located in
CPP-666. Advanced naval fuels were dissolved using a modified-batch process utilizing hydrofluoric and
nitric acids. The acidic dissolver product was transferred to the feed preparation process in CPP-601.

Graphite-clad nuclear fuels from the Space Nuclear Propulsion Program, also known as Rover,
were processed in CPP-640. The graphite was combusted in a two-step process, and the ash was then
dissolved in hydrofluoric and nitric acids. Stainless-steel clad nuclear fuels were dissolved using the
electrolytic dissolution process located in Cell 5 of CPP-640. This electrolytic process used nitric acid
and a direct electric current to dissolve the spent fuel. Dissolver product from both the Rover dissolution
process and the electrolytic dissolution process was transferred to the feed preparation process in
CPP-601.

Dissolution of zirconium-clad nuclear fuels was also performed in the E-Cell of CPP-601 using
hydrofluoric acid. Aluminum-clad nuclear fuels were dissolved in the G-Cell of CPP-601 using nitric
acid. These dissolution processes, located in CPP-601, could be operated separately or jointly in a
manner called coprocessing. Coprocessing reduced waste volume by using the dissolved aluminum
cladding to complex the fluoride ions in the zirconium dissolver product instead of adding aluminum
nitrate as a reagent. Dissolver solutions from both systems were transferred to the feed preparation
processes in CPP-601.

Feed Preparation

From the headend processes, the dissolver product solutions were transferred to the feed
preparation processes (except custom fuel dissolution solutions) located in the E-, F-, and G-Cells of
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CPP-601. Depending on the fuel type, feed preparation consisted of holding the dissolver product at an
clevated temperature to digest residual solids, centrifugation to remove solids, chemical adjustment,
complexing, uranium accountability measurement, and/or storage. Prepared dissolver product solutions
were then transferred to the first-cycle extraction process located in the G- and H-Cells.

First-Cycle Extraction and Concentration

The first-cycle extraction process was a liquid-liquid extraction that separated the uranium from
fission products and cladding salts. The first-cycle extraction process consisted of four pulsed columns
and an evaporator. Dissolver product from the headends was fed to the first column (extraction column)
where the aqueous solution was put in contact with the organic extractant (5% to 10% solution of tributyl
phosphate [TBP] in a refined kerosene [n-dodecane, AMSCO, EXXOL, etc.| diluent).

The uranium-bearing organic solution entered the second column, where a high-salt, low-acid
solution (scrub solution) was used to remove additional contaminants from the organic phase. This scrub
solution was recycled back to the extraction column feed. The uranium-bearing organic solution entered
the third column, where a very dilute nitric acid solution was used to strip the uranium back into the
aqueous phase. The aqueous uranium solution then entered the fourth column, where it was washed with
a stream of pure refined kerosene diluent to remove any residual TBP or TBP degradation products to
protect the product evaporators from a buildup of organic residue. The uranium solution was
concentrated in the evaporator from between 2 grams and 5 grams U-235 per liter to between 300 grams
and 400 grams U-235 per liter. The concentrated uranium solution was transferred to the M-Cell for
uranium accountability measurement and then to the N-Cell for intercycle storage prior to the second-
and third-cycle extraction process.

Spent organic and aqueous solutions produced during the first-cycle extraction process were
collected and treated, and could be recycled or discharged as waste. Organic solvent used in the first-
cycle extraction processes was transferred to the TBP/kerosene solvent treatment processes located in the
H-, K-, and S-Cells.

TBP/Kerosene Solvent Treatment and Recycle. The first-cycle extraction solvent was treated and
recycled in the H-Cell by means of three mixer settlers. The first stage used strip solution to capture and
return any residual uranium to the fourth column feed in the first-cycle extraction process. The second
stage used a sodium carbonate stream to remove impurities from the solvent. This carbonate solution was
recycled at a 90% ratio with fresh carbonate. The 10% spent carbonate was collected in the U-Cell and
sampled in both the U- and the Y-Cells for uranium accountability. If both samples did not exceed
uranium limits, the solution was transferred to the Tank Farm Facility (TFF); if either sample failed, the
solution was recycled through the uranium salvage system. The third-stage mixer settler used strip
solution to neutralize residual carbonate. The treated solvent was collected and recycled back to the first
column.

Wash solvent (pure diluent) from the fourth column of the first-cycle extraction process was
collected, sampled for uranium accountability, and transferred to the K-Cell for treatment. Waste solvent
was treated in a steam stripper, where residual fission products, transuranic elements, and heavy metals
were removed. After 1984 the purified solvent was collected and sent to the New Waste Calcining
Facility Solvent Storage System (VCO System INTEC-081) (INEEL 2001) for storage prior to being used
as a fuel for the New Waste Calcining Facility (NWCF). Prior to the completion of the NWCF in 1984,
the solvent was incinerated. At the end of a processing campaign, spent first-cycle extractant could also
be processed through the K-Cell and sent to be used as fuel in the NWCF.



Uranium Accountability

Aqueous solution from the first column in the first cycle was collected as first-cycle raffinate and
sampled for uranium accountability. If the uranium levels were too high, the raffinate could be recycled
for uranium recovery. If the uranium level met the specified limits, the raffinate solution was transferred
to the TFF as high-level waste.

Concentrated uranium solution from the first-cycle evaporator was transferred to the M-Cell for
uranium accountability measurement and then to the N-cell for intercycle storage prior to the second- and
third-cycle extraction process.

Intercycle Storage

Intercycle storage consisted of six criticality safe collection banks. The banks were used for
storage of first-cycle extraction solution prior to the start of the second- and third-cycle extraction
processes.

Second- and Third-Cycle Extraction and Concentration

When the N-Cell intercycle storage was filled, the dissolution and first-cycle extraction processes
were shut down and the second- and third-cycle extraction processes were started. The second- and
third-cycle extraction processes are nearly identical and are located in the P- and Q-Cells in CPP-601.
The processes were operated in series and used liquid-liquid extraction and evaporation to further
concentrate and purify the uranium solutions. The extraction processes used hexone as the organic
solvent and followed a similar process to that followed in the first-cycle. Each extraction process
consisted of two columns, the first of which combined the extraction and scrub functions of the first-cycle
extraction process. The second column was the stripping column. In each cycle, the columns were
followed by an evaporator to concentrate the uranium solution for most efficient processing. The
chemistry of the second- and third-cycle extraction processes precluded the need for a wash column.
Spent organic (hexone) produced in the second- and third-cycle processes were recycled back into the
extraction process. Spent hexone solutions were transferred to the K-, T-, and W-Cells for hexone solvent
treatment and storage. Aqueous solutions could be recycled back to the process if they contained
recoverable amounts of uranium or discharged as a waste.

Hexone Solvent Treatment/Storage and Recycle. The used hexone from the second- and third-
cycle extraction processes was collected in the W-Cell for recycle. The hexone was fed to a plate-column
still in the K-Cell. A countercurrent sodium hydroxide wash stream removed impurities from the hexone.
The purified hexone vapors were condensed and collected. The T-Cell was used to store the purified
hexone and to feed it to the extraction columns of the second- and third-cycle extraction processes.

Raffinate/Carbonate Collection and Sampling. The aqueous raffinates from the first column of
the second- and third-cycle extraction processes were collected in both the U- and Y-Cells for uranium
accountability and criticality safety. The same tanks were used for collecting and sampling spent
carbonate solution from first-cycle solvent treatment. If both samples did not exceed uranium limits, the
solution was transferred to the TFF: if either sample failed, the solution was recycled through the uranium
salvage system.



Uranium Accountability

The aqueous uranium solutions were transferred from the third-cycle extraction process to the
M-Cell for uranium accountability. After adequate uranium accountability sampling had been performed,
the uranium solutions were transferred to the Z-Cell for final product storage prior to denitration.

Final Liquid Product Storage

The final liquid product storage consisted of three criticality safe storage banks. The banks were
used for surge capacity for the denitrator process. The uranium solutions were transferred from the
storage banks to the denitration process for solidification and packaging.

Denitration

The heated fluidized bed denitrator, which was operated in the LC area of CPP-602, converted the
liquid uranium solution to a solid, granular uranium trioxide. The solid uranium trioxide was then
packaged and stored as the final product of the uranium dissolution and extraction process.

Uranium Salvage

The uranium salvage system was used to recover uranium contained in solutions generated from
process upsets, leaks in the process cells, and decontamination solutions from process piping and
equipment. The uranium salvage system also collected the dissolver product from the custom fuel
dissolution process. Uranium solutions were concentrated and chemically adjusted for return to the
extraction cycles. If it was suspected that the uranium content of a solution was too low to be recovered,
the solution could be sampled in the L-Cell and again in the C-Cell. If both samples showed sufficiently
low uranium, the solution could be transferred to the process equipment waste evaporator (PEWE) system
via the CPP-601 deep tanks (RCRA interim status units included in the HWMA/RCRA Part A Permit
Application for the Idaho National Engineering and Environmental Laboratory [DOE-ID 2000]).

The J-Cell was used for the rare recycle of solution from the deep tanks. The CPP-601 deep tanks
were always sampled for uranium accountability prior to discharging the contents to the PEWE system.
Only when it was determined, based on analytical results, that there were insufficient levels of uranium
for recovery were solutions discharged to the PEWE system. The J-Cell evaporator could be used for
initial concentration of the recycle solution. This solution would then be transferred to the L-Cell by way
of the S-Cell decanter system, which would detect the presence of any first-cycle organic in the solution
and return it to the first-cycle solvent treatment process.

Cold Processes and Decontamination Chemical Makeup and Feed (PM Area)

The process makeup (PM) area is an unpartitioned area on the top floor of CPP-601, which was
used to supply feed and makeup process chemicals to the extraction systems, the solvent treatment
systems, and the dissolvers in CPP-601, CPP-627, and CPP-640. The PM arca was also used to supply
decontamination solutions and bulk chemicals (nitric acid and aluminum nitrate) to the process cells in
CPP-601, the Waste Process Building (CPP-604), CPP-627, CPP-640, and CPP-659.

A typical decontamination cycle consisted of a strong caustic solution to break down the resistant
oxide layer, followed by corrosive and/or chelating agents to remove exposed base metal and
contaminants. The cycle was completed with a 6 M nitric acid flush to restore the oxide layer. The
flushes were sampled for radioisotopes to follow the progress of the chemical decontamination. When the



amount of radioisotopes being removed dropped off, another cycle was begun using a different mix of
chemicals. The decontamination process could last months, continuing until the activity of the process
lines and vessels was sufficiently reduced for personnel access (INEEL 1999a). Decontamination
solutions used in the uranium dissolution and extraction process and typical concentrations are identified
below:

e Water

e Nitric acid (2 M to 6 M)

e Potassium permanganate in 2 M nitric acid

e Turco 4521 (commercial product composed of ammonium oxalate, oxalic acid, amorphous silica,
citric acid, 2-mercaptobenzothiazole)

e Turco 4502 (commercial product composed of potassium hydroxide, potassium permanganate,
potassium chromate, hexavalent chromium)

e Oxalic acid in 0.2 M citric acid

e Sodium hydroxide in 0.15 M tartaric acid

e Turco 4324 (commercial detergent composed of ammonium bicarbonate, sodium hexametaphosphate,
octylphenoxypoly [ethylencoxy]ethanal, noctylphenoxpoly [ethylencoxy]ethanol), sodium
carboxymethyl cellulose)

e Oxalic acid (1 M)

e Citric acid (0.5 M)

e Oxalic acid in 0.5 M nitric acid

e  Ammonium hydroxide (0.5 M)

e Sodium hydroxide in 0.5 g/L. EDTA (0.0017 M) solution

e Turco ARR (commercial product used for descaling that consists of sodium hydroxide, kerosene,
triethanolamine, diethanolamine, sodium gluconate)

e Sodium fluoride

e Hydrofluoric acid in 2 M nitric acid.

Waste Discharges

All units associated with the uranium dissolution and extraction process had a route (either direct or
indirect) to one of the INTEC waste systems (CPP-601 deep tanks, CPP-640 waste collection tanks, or the
TFF). Process liquids, which do not include evaporator overheads, were not discharged to the waste
system unless samples showed that there was insufficient uranium for recovery. Any liquids from



decontamination and/or flushing of process units that discharged to one of the waste systems were
managed as waste; however, the process units themselves were not and did not become waste units as
supported by the Environmental Protection Agency:

“... the applicability of the hazardous waste tank system standards to process transfer equipment
normally used for production purposes, but also used to transfer hazardous waste residue to either
a NPDES wastewater treatment system or an onsite RCRA treatment/storage facility. Assuming it
is removed within 90 days afier production or product storage is stopped, the hazardous waste
generated within the product/raw material process tanks does not become subject to the hazardous
waste tank system standards until it exits the unit in which it was generated... We consider the
point of exit from the process tank to be the introductory point for the hazardous waste into a
hazardous waste tank system. Therefore, any process transfer equipment, even if normally used
for production purposes, that is also used to transfer hazardous waste residues during equipment
washout/cleanout procedures to a hazardous waste storage/treatment tank, would be considered
part of a hazardous waste tank system and thus subject fo the standards of such.” (J.E. Carra,
EPA to H. Bedbury, Diamond Shamrock Chemicals Co., December 19, 1986, RPPC No.
9483.1986(11), Fax-On-Demand Code 13790)

The following sections discuss the three waste systems associated with the uranium dissolution and
extraction process and how the 216 VCO tanks and/or components addressed in this document related to
these waste systems.

CPP-601 PEWE Collection System (CPP-601 Deep Tanks)

The CPP-601 PEWE collection system collects low-level and intermediate-level liquid wastes from
processes within CPP-601. Liquids are transferred to the deep tanks (VES-WG-100, VES-WG-101,
VES-WH-100, and VES-WH-101; RCRA interim status units) located in the WG- and WH-Cells in
CPP-601. These tanks, along with their associated transfer pumps, valves, and piping are included in
the HWMA/RCRA Part A Permit Application for the Idaho National Engineering and Environmental
Laboratory (DOE-ID 2000). The deep tanks receive waste from drains and sumps or transfers from
processes in CPP-601, -602, -627, -640, -666, and -684 (Remote Analytical Laboratory). Although most
process sources of liquid waste for the deep tanks are currently inactive, the deep tanks still have the
ability to receive liquid waste from the laboratories in CPP-602 (active), CPP-627 (inactive), and
CPP-684 (active), and water infiltration collected in sumps throughout CPP-601. Solutions collected in
the deep tanks are normally transferred to the PEWE system; however, the capability exists to transfer
solutions directly to the tank farm. Rarely, during fuel reprocessing, solutions were recycled back to the
uranium dissolution and extraction process for uranium recovery. The deep tanks are also configured
such that they could also be discharged to the TFF.

Twenty-two separation units, identified in the SITE-TANK-005 Action Plan and discussed in this
document, discharged directly to the CPP-601 PEWE collection system either on a continuous or routine
basis during the operation of the uranium dissolution and extraction process. Units that continuously
discharged to the CPP-601 PEWE collection system did so as a normal part of their operation. These
continuously discharging separation units discharged solution to the process, as well as the CPP-601
PEWE collection system, and were operated as process units. Other process units infrequently discharged
to the CPP-601 PEWE collection system during operation. Solutions discharged to the CPP-601 PEWE
collection system were determined to be a waste only when sampling results indicated that the uranium
concentration was not sufficient for recovery. The solutions were not, therefore, classified as a waste
until they were discharged into the CPP-601 PEWE collection system. In addition to discharges to the
CPP-601 PEWE collection system during operations decontamination solutions could also be directly
discharged to the CPP-601 PEWE collection system.
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The following VCO units discharged to the deep tanks via the PEWE collection system on a
continuous or routine basis during operations:

Product Transfer Tank (VES-C-101; 98CPP00114)

Slurried Solids Catch Tank (VES-F-107; 98CPP00153)

Slurried Solids Catch Tank (VES-F-108; 98CPP00154)

ID Column Scrub Collection Tank (VES-H-108; 98CPP00197)
Third-Stage Mixer Settler (VES-H-117; 98CPP00201)

Thermosyphon Evaporator (VES-J-125; 98CPP00229) via VES-J-131
Phase Separator (VES-J-131; 98CPP00232)

Solvent Plate Recovery Still (VES-K-104; 98CPP00235) via VES-K-105
K-104 Still Phase Separator (VES-K-105; 98CPP00236)

Packed Steam Stripping Column (VES-K-109; 98CPP00238) via VES-K-110
Phase Separator (VES-K-110; 98CPP00239)

Phase Separator (VES-L-105; 98CPP00248)

Rework Evaporator (VES-L-130; 98CPP00262)

Raffinate Evaporator (VES-U-129; 98CPP00514) via VES-U-300
Raffinate Evaporator (VES-U-130; 98CPP00515) via VES-U-301
Raffinate Vapor Condenser (VES-U-300; 98CPP00518)

Raffinate Vapor Condenser (VES-U-301; 98CPP00519)

Hexone Solvent Feed Tank (VES-W-129; 98CPP00549)

Y-Cell Evaporator (VES-Y-140; 98CPP00581)

Off-Gas Water Separator (VES-Z-123; 98CPP00597)

First-Cycle Product Evaporator (EVP-H-130; 98CPP01615) via HE-H-300

Evaporator Condenser (HE-H-300; 98CPP01621)

Routine

Routine

Routine

Routine

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Routine

Continuous

Continuous

Continuous

Continuous

Ancillary equipment and discharge piping from the process units that discharge to the CPP-601
PEWE collection system are considered ancillary to the deep tanks and are not addressed under the VCO,
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but will be evaluated and closed at a future date as part of the HWMA/RCRA closure of the deep tanks.
Ancillary equipment includes piping, vented pipe manifolds, valves, pumps, samplers, steam or air jets,
air lifts, disengaging pots, strainers, mist eliminators, condensers, sumps, funnels, or other equipment
designed to transfer waste solutions to or from the deep tanks.

CPP-640 Waste Collection Tanks

All piping, valves, and pumps used to collect and transfer decontamination solutions to the
CPP-640 waste collection tanks are considered ancillary to the CPP-640 waste collection tanks and are
not addressed under the VCO, but will be evaluated and closed as part of the HWMA/RCRA closure of
the CPP-640 waste collection tanks.

o Electrolytic Dissolver (VES-HC5-100; 98CPP01085)

e Dissolver Surge Tank (VES-HC5-101; 98CPP01086)

e Centrifuge Wash Tank (VES-HC2-108; 98CPP01076) (Capability existed but was never used)
Tank Farm Facility

Raffinate solutions could be discharged to the TFF or could be recycled back to the process.
Solutions discharged to the TFF were considered waste solutions only after being discharged from the
process units. The decision on how to complete the HWMA/RCRA closure of the piping, valves, and
pumps used to collect or transfer solutions to the TFF from the fuel dissolution and extraction process has
not been finalized. Until that decision is made, the piping, valves, lines, and pumps will be covered under
the VCO.

The primary transfer route (post-1980) for first-, second-, and third-cycle wastes from the process
areas to the TFF was via 2-in. lines (27 PUA-104854 and 2” PUA-104853), which discharged to VES-
WM-178 where solutions could be transferred to the rest of the TFF. Transfer lines from the CPP-601
process (VES-E-110) to the 30,000-gal waste tanks, VES-WM-103 through -106 (VCO System INTEC-
080) are included in VCO System INTEC-080, INTEC Tank Farm Auxiliary High-Level Waste Tank
System.

e Complexing Surge Tank (VES-E-110; 98CPP00142)

e First-Cycle Run Tank (VES-G-115; 98CPP00178)

e First-Cycle Run Tank (VES-G-116; 98CPP00179)

o Raffinate Evaporator (VES-U-129; 98CPP00514)

o Raffinate Evaporator (VES-U-130; 98CPP00515)

e Aqueous Raffinate Collection Tank (VES-Y-101; 98CPP00564)
e Aqueous Raffinate Collection Tank (VES-Y-102; 98CPP00565)

e Aqueous Raffinate Collection Tank (VES-Y-103; 98CPP00566)
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e Aqueous Raffinate Collection Tank (VES-Y-104; 98CPP00567)
e Aqueous Raffinate Collection Tank (VES-Y-111; 98CPP00568)
e Aqueous Raffinate Collection Tank (VES-Y-112; 98CPP00569)
e Aqueous Raffinate Collection Tank (VES-Y-113; 98CPP00570)
e Aqueous Raffinate Collection Tank (VES-Y-114; 98CPP00571)
e Aqueous Raffinate Collection Tank (VES-Y-121; 98CPP00573)
e Aqueous Raffinate Collection Tank (VES-Y-122; 98CPP00574)
e Aqueous Raffinate Collection Tank (VES-Y-123; 98CPP00575)
e Aqueous Raffinate Collection Tank (VES-Y-124; 98CPP00576)
e Aqueous Raffinate Collection Tank (VES-Y-131; 98CPP00577)
e Aqueous Raffinate Collection Tank (VES-Y-132; 98CPP00578)
e Aqueous Raffinate Collection Tank (VES-Y-133; 98CPP00579)
e Aqueous Raffinate Collection Tank (VES-Y-134; 98CPP00580)

e Y-Cell Evaporator (VES-Y-140; 98CPP00581)

Historical Process Modifications

The uranium dissolution and extraction process at the INTEC was last used as a three-cycle process
and is generally presented throughout this document as the process existed at the time the dissolution and
extraction operations at the INTEC were terminated. However, the development of this three-cycle
process evolved over the lifetime of the uranium dissolution and extraction process. Figure 1 summarizes
significant events during the operation of the uranium dissolution and extraction process at the INTEC.
The following discussion is presented to highlight the historical development and major process
modifications of the dissolution and extraction processes at the INTEC. Units that were taken out of
service prior to the last processing campaign are referred to as ‘inactive’ in the unit description.

Hexone extraction for the recovery of uranium was the first process to be developed. When the
Fuel Process Building (CPP-601) was constructed in 1953, the extraction process used three hexone
extraction cycles, located in the P-, Q-, and S-Cells, to recover uranium. Later development of
n-dodecane/TBP extraction was incorporated into a new first-cycle extraction process installed in the
F-, G-, and H-Cells. The columns in the F-Cell were geometrically safe, but those in the G- and H-Cells
were designed to be larger to accommodate higher processing rates. Criticality protection in the G- and
H-Cells was provided by administrative means, including limits on input rates, reliance on dissolution
chemistry, or the use of soluble neutron poisons.
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After a brief development period, it was determined that the F-Cell columns were inefficient and,
therefore, were removed. At this time the lines from the complexing surge tank (VES-E-110), which
discharged directly to the 30,000-gal TFF tanks (VES-WM-103, -104, -105, and —106; VCO System
INTEC-080 [INEEL 2001]), were cut and capped. The original hexone extraction cycles in the P- and
Q-Cells were modified to become the current second- and third-cycles in the extraction process. This
involved cutting the throughput of the P-Cell by a factor of two, and doubling the throughput of the
Q-Cell. After limited service as the fourth-cycle, the extraction process equipment in the S-Cell was
removed (INEEL 1999a).

Raffinate collection from the hexone extraction cycles originally included boildown from the
raffinate evaporators located in the U- and Y-Cells. It was determined that there was no net benefit to the
operation of these evaporators VES-U-129, -130, and VES-Y-140, and the raffinate evaporator systems
were isolated and abandoned.

Solvent treated in the K-Cell was originally burned in a solvent burner and combustion gases were
exhausted directly up the main stack. In 1984, the solvent burner was replaced with collection tanks in
CPP-694 (VES-NCE-184, -185, and -186) which stored the treated solvent until it could be burned as fuel
in the NWCF (CPP-659).

The J-Cell was the original uranium salvage cell. It was replaced by the L- and C-Cell system in

1987 to improve criticality safety. Parts of the J-Cell system were being prepared to return to service as a
dedicated first-stage evaporation process for PEW recycle when all reprocessing activities were halted.

Termination of Fuel Reprocessing at the INTEC

In 1992, the DOE announced that the fuel reprocessing portion of the INTEC mission would be
phased out. Eventually, this decision led to the phase out of all fuel dissolution, solvent extraction,
product denitration, and other related processes at the INTEC.
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SYSTEM IDENTIFICATION

This document satisfies the system identification milestone under the SITE-TANK-005 Action
Plan for 216 units (see Schematic P-STO05-INTEC-COMP601-B). All units identified in this package
were part of the uranium dissolution and extraction process at the INTEC as described in the previous
sections of this document. This document does not, by design, include piping and instrumentation
diagrams or detailed process flow diagrams of the individual units addressed by this document.

Twelve units included in this combined system identification and characterization document were
determined to require further characterization under the SITE-TANK-005 Action Plan (see Units
Requiring Further Characterization). Therefore, more detailed system identification packages are
provided for these units in Appendices A through E.

16



"ONI 'FOVINOd  ONIMYHA —‘O\w F\muo m ZOZ

JIVIS

N ONI “FOV.LHOd ‘HOHVIS T et

g-109dNOO-O3LNI-G00LS

‘NOISIAIY

-d

HIFGANNN JILYWIHOS

SNOILYJ0T LINN ANV NY1d 40014

OILYIW3HOS 0OA FAISNFHIEAINOD (109-dd) ONITING SSID0¥d 13N
d3IN3O ONIIFINIONT ANV ADOTONHIFL ¥v3TONN OHYAI
AdOLYHOAYT TYINIWNOHIANT ANV ONIHFANIONT TYNOILYN OHVA

'ATINO 38N AVEO0Hd OJA HO4 SI DILVINIHOS SIHL "TOHLNOD NOILYENDIANOD
T33NI A8 3OVNVIA LI SI HON AVHOVIA NOILYINIANELSNI ANV ONIdid ¥V SV a3sn

389 O1 3AN3LNI 1ON S1 JILVWNIHIS SIHL 1840443 NOILVII4ILNIAl W3LSAS

SINVHOONd

H30H0 INISNOD AYVLNNTOA 3HL OL INIWITddNS V SY 3AIAOHd S| JILVWIHIS SIHL

NVHO0dHd dddH0O LNISNOD AGV.LNMTOA

ad 10/L0/60 NOLLNTOS3Y LNIWNOD DIAI ¥3d aaLvadn |
SIONVHO DILVWIHOS
3d 20/12/L0 ON 'LNFWNOOA HLIM INJLSISNOO AZd @3Lvadn |
1INl 31vd NOILdIdOS3d A3d
SNOISIATIY

(18500dd086 07 L-A-SIN) HOLVHOLVAT 1130-A
08500dd086 v€L-A-SIA) ¥NVL NOILOITI0O ALYNI44VH SNO3INOV
62500dd086 €€ 1-A-SIA) MNV.L NOILOITI0D ILYNIZAVY SNOINOVY
82500dd086 -Z€L-A-SIA) ¥NV.L NOILOITIOO ALYNI44VH SNOINOV
£2500dd086 :LEL-A-STA) MNVY.L NOILOITI0D ILYNIZAVY SNOINOVY
92500dd086 ¥ZL-A-S3A) ¥NV.L NOILOITI0D ILYNIZ4VE SNOINDY
62500dd086 -€Z1-A-S3A) MNVL NOILOI 110D JLVYNIZAVYE SNOINOVY
2500dd086 ZZL-A-S3A) ¥NV.L NOILOI 10D ILVYNIZdVE SNOINDV
£2500dd086 :1ZL-A-SIA) ¥NVL NOILOITIOO ALYNI44VH SNO3INOV

0.500dd086 ‘€L L-A-S3A) ¥NV.L NOILOITI0D ILVYNIZdVH SNOINOVY
69500dd086 -2} L-A-SIA) MNV.L NOILOITI0D ILYNIZAVY SNOINOY
89500dd086 L1 L-A-SIA) ¥NVL NOILOITIOO ALYNIZ4VH SNO3INOV
£9500dd086 70 L-A-SIA) MNV.L NOILOITI0D ILYNIZAVY SNOINOY
99500ddO86 ‘€0L-A-S3A) MNV.L NOILDI 710D ILVYNId4VH SNOINDV
§9500dd086 :Z20L-A-S3A) MNVYL NOILOI 110D ILYNIZAVY SNOINDY

(
(
(
(
(
(
M
Mﬁmoon_%wm 71 1=A-S3A) ¥NV.L NOILOTTI00 ILVNId4VY SNOINDV
(
(
(
(
(
(

¥9500dd086 :L0L-A-S3A) ¥NVL NOILDITI02 ILVYNIZ4VH SNO3NOV
(S1500dd086 0€L-N-S3A) HOLVHOdVAT ILVYNIZ4VY

(71500dd086 :6Z1L-N-S3A) HOLVHOAVYAT ALVYNIZ4VY

(62100dd286 91 L-9-S3IA) ¥NV.L NNH FTOAD-1LSHIS

(82100dd086 ‘S L 1L-9-S3A) MNV.L NNY IT1OAD-LSHId

(Z7100dd086 0L L-3-STIA) UNV.L IDHUNS ONIXITdN0D

"'SNOILYH3dO TVYINHON ONI-ENd

ALINIOVS

WHVd MNVL IHL OL SNOILNTIOS d3OHVHOSIA LVHL SLINN OOA IHL '€

(9801L0dd086 ‘L0OL-GOH-S3IA) MNVL IDHUNS H3IAT

OssId

(58010ddD86 -00L-SDH-S3IA) ¥IATOSSIA DILATONLDI 13
(9201L0dd086 ‘80L-ZOH-S3A) ¥NVL HSYM IONAINLINID

"SHNVL NOILO3TI0D FLSVM 0¥9-ddO 3HL O1 d39

dVvHOSIA

G 7130 ANV € 1130 NI d31VIO01 SdANS 3LSVM 3AILOVNI ANV JAILOV TV

"FOHVHOSIA Aid ATIVNLIV J3AIN LNE SUMNVL NOILO3T100 3L

SVM FHL

Ol IOHUVYHOSIA OL ALIMTIEVdVYD IHL AVH ATTNO € 1130 3HL NI d3LvDO07
LINN OOA FHL "HIATMOH "SYNVL NOILOITIOO FLSVM 0¥9-ddO IHL
Ol SNOILNTOS NOILVNINVYLNOD3A A3OdVHOSIA LYHL SLINN OOA JHL ¢

(129104486 ‘00€-H-IH) ¥IASNIANOD HOLVHOLVAI
(6191.0dd286 ‘0L L-H-dAT) HOLVHOdVAI 12NA0¥d I1DAD-1SHId
(26500dd086 ‘€21-Z-S3A) HOLYHVdIS ¥IALVYM SYD-440

(18500dd086 ‘07 L-A-S3A) HOLVHOdYAT
(67500ddO86 ‘6Z1-M-S3A) ¥NV.L 334 INIATOS 3
(61500dd086 :L0£-N-S3A) HISNIANOD HOdVA 3LV
(81500dd086 :00£-N-S3A) HISNIANOD HOdVA 3LV
(S1600dd086 ‘0£L-N-S3A) HOLVHOdVAT 31V
(7150044086 '62L-N-S3A) HO1VHOdVYAT 31V

1130-A
NOX3H
NId4vd
NIid4vd
Niddvd
NIiddvd

(29200ddD86 0€L-1-S3TA) HOLVHOAVAT YHOMIY

(8¥200dd086 ‘S0L-1-S3A) HOLVHVdIS
(6£200dd086 ‘0L L-M-S3A) HOLVYHVd3S

3SVHd
3SVHd

(8€200ddD86 ‘60L-M-S3A) NWNTOD ONIddINLS WYILS aaxdvd
(9£200dd086 'S0L-M-S3IA) HOLVHYdIS IASVYHC T11LS +0L-M
(5£200ddD86 ‘+0L-M-S3A) T1ILS A¥IA0DTY I1V1d LNIATOS

(2£200dd086 ‘LEL-M-STA) MOLVHVd3S
(62200dd086 'SZL-r-S3A) YOLVHOdVAT NOHJASO

3SVHd
WH3IHL

(1020044086 ‘2L L-H-S3IA) ¥ITLLAS WIXIN IOVLIS-ANIHL
(2610044286 ‘80L-H-S3A) MNV.L NOILOITI0D gnyOS NANTOD al
(¥5100dd086 '80L-4-S3A) MNVL HOLVD SAITOS a3ddn1s
(€5100dd086 ‘201-4-S3A) MNVL HOLVD SAIT0S a3ddnis

(71100dd086 :L0L-0-S3A) ¥NVL HIASNVHL 1D

‘MO39 31817 LON 34V ANV W3LS
3HL1 OL d39dVHOSIA SdNNS 3AILOVNI ANV JAILDV 11V "W3LS

NAodd

AS IM3d
AS IM3d

3HL OL1 NOILIaav NI S3SS300dd 3FHL OLNI XOV4d SAINDIT d34H34SNYHL
HOIHM S13SS3A NOILVHVdIS JdV SLINN ISIHL 'NOILVHIdO

ONIENA ATIANILNOY HO ATSNONNILNOD d3HLIF N3LSAS NOILO3TT10D
3M3d FHL OL ATLO3HIA A3OHVHOSIA SLINM OOA ONIMOTTIOLE IFHL I

S310N

0002 dI-30d

SLIN3INND0A 30N

d4d343d

SONIMYHA 30N

dd343Y

ALAWT 40 NOILYDIINIA ¥O NOILYZINILOVHVHO NIHLNN4 ONININDIY SLINN

ALdAT A3IHIE3A - SUNVL LONA0™d/SS300Hd
SIFANLONHLS ANV SONIATING

JAILOVNI

AN3O37

| 130X | | TI130°A | | T130-L | ;._._mo-m_ | 1300 | | T130-d ] 130N o T30 ] 11307 |
0ZF00dd D26 ‘BEL-WJ-53A 00¥00J086 (L1 L-Wd-S3A £8C00dd0B6 ‘0-01 L -Wd-83A
S5¥00<I086 ‘FHL-Wd-S3A 61 PO0IOBS ‘LEL-W-§IA 66£00dd086 ‘0-91L-d-SIA 206000086 01 1-We-S3A
YSYODIONE BRL-WG-S3N 81 ¥00dd085 ‘0EL-Wd-SIA 9BE00IdD86 0GLIWE"SIA  08E00ddI8S 0-804We-SIA
£SY00JdO8E 9RL--S3A £1P00ddD86 6ZL-NS3A S6E00JCD86 '0-PLL-WG-S3A  LLE00JCIDRE 0-801-We-S3A
15Y00d<IO86 DBL-WC-S3A SHPO0CIDOBE 221 - W S3A 2660009086 '0-CH-WG-SIA  £LE00JAOBS 0201 We-S3A
DPF00SdOT6 2L WESIA  ZLF00LdO86 0-9Z1-Wd-SaA IGEDOJEDNG B NGSIA  LLE00LCDBE 0-501-We-S3A
ZPP00JdO86 ‘04 L-W-S3A LLPO0LID86 ‘BZL-Wd-S3A OR00JJD06 ‘0-ZLI-WN-SIA  69E00JD86 0-POIW-SIA
LEPDDJDDEE ‘POL-WG-83A 0LYO0ddD86 (0-5Z1L-Wd-S3A BEEDDJO8E ‘Z1L-Wd-83A S9E00dd D86 ‘0-20k-Wd-83A
VZPODOBE '0SELWESIA  BOYOOCAOUE 0-pEL-Wa-SaA L8E00dd0B6 ‘0 b WE-SIA  £9E00ddD8E 010k We-S3A
1 ZPO0dEORE 10-EEL-Wa-SIA L0P00dEIBE PEL-Na-S3A 98E00ddO8A ' A-WG"S3A  19800dd 86 (L-00Wd-S3A
(V3¥V WNd 109-ddD)
- —————— Q334 ANV dNIXMVIN TVIINTHD NOILYNINVLINOD3A ANV SS3003dd 109
_ T130M ; _ 17130 _ _ T130-H _ ; 11309 _ _ 11304 ; ; 1130-3 _ _ 1130-d ; _ 71300 _ _ 17130V _
6/500ddD86 ‘E2L-A-S3A
504004086 ZPh-AS $2500dcD86 ‘72 1-A-53N PHS00ddO8E ZLMSIA  FESO0AADBE 2L LM S3A BOS00JLOEE ‘PZLN-83A  B6V00JCOEE ThI-N-83N
5850009086 |19L-A-S3A £2500dd086 '12L-A-S3A EVG0DIADE6 EZLM-S3A  EES00AADEE b Li-M-S3A BO00AHORE ZELTINS  BOS00JEONE ‘CEL11SIA  B6Y0DIEDEE (1L I-N-S3A
8500086 ‘09L-A-S3A LS00dD86 ‘Pl L-A-S3A TP00dADEE (T2 -M-SIA  ZES00JCDRE B0L-M-S3A 61500dd085 |106-N-S3A  Z0800ddO86 ‘ZZLN-SIA  2BO0JIRE '80L-N-S3A
850086 105 L-A-53A 04500086 'ELL-A-53A LS00dCI086 IZL-M-S3A  LES00dED86 (0L -MSIA BLE00CHO86 '006--53A 90500086 1ZL-N-53A  B6YO0SHORE ‘LOI-T-S3A
LBS00ddOBE OFL-A-S3A 69500dd086 'Z4L-A-S3A 00X £L-MNS OYG00IADR6 'BLL-M-STIA  0CSD0AEDBE 'BOL-M-S3A 615004085 (061-N-S3A  G0S00ddIB6 ‘BLLN-SIA  S6YO0IEDR6 ‘90I-N-S3A
08500086 'PEL-A-S3A 89500dd085 'LLL-A-S3A 679000406 BZIMEIA  BESO0DADBE 'ZLL-MeS3A  62500ddD86 [G0L-M-SIA PLE00JdO86 '6Z1-N-S3A  POS00JDOR6 ‘LLLN-SIA  PEYOOJORE 'SOL-N-S3A
2500086 ‘EEL-A-S3A 195000286 'POL-A-S3A 87900dORG BZ1-MSIA  BEGODADBG 'BLL-M-S3A  BZS00dED86 'POL-M-SIA £1500dd086 ‘BZH-S3A  £0S00ddO86 ‘9Li-N-83A  E6¥00JdOBS ‘¥0I-N-53A
945000086 'ZE1-A-53A 99500d 086 'E0L-A-S3N 19500cd D86 (LZI-M-E3A  6S00ddDBE 'SLI-M-SIA  £Z500dHD86 'E0L-M-S3A ZL500ddD86 (ZLMSIA 205004096 SLLMI'SIA  Z6¥00E0BS E01-N-SIA
2125004086 LEL-A-SIN 5050044086 ‘Z0L-A-S3aN 9900dd D88 921 -M-83A 99500dd D86 ‘¥ L L-M-S3A 929004086 ‘Z0L-M-SIA LL500dD86 "9Z1-NS3A 1050044086 ‘PLL-N-S3A LEFO0dLDE6 (Z0LTFS3A
92500086 'PZL-A-S3A 95000286 {H0L-A-S3A SYS00cdORG SZIM-E3A  SES00JdDBE 'ELL-MSIA  SZ500ddO86 HLOL-M-S3A DLEDOJHOEE 'SZL-N-83A  00500ddO86 ‘BLI-N-SIA  0BYOOILIRE 'LOI-N-S3A
NOILI3TI0I M3d
ONIdId S¥9-440
HOAIHEOD I1dAVS LSV3 HOAKHHOD LN3IA 1S3
N\ J Z [
DNILNVYD3a
wz_._n,_wﬁﬂwm_ﬁ_@wm_%o ILYNOGYYD ITOAD 15414 T39S BOIEE BLIAE TAINNNL
b NOLLD3TI0D ANV 3LVYNIdSVY 29200286 ‘08L-T+S3A IN3A
T10AD-AHIHL INOX3IH a3sn FIDAD-QHIHL ® 9PZ00dJORE ‘SOL-T83N
ANV -aNOD3S -ONDD3S 40 NOILDITIO L¥Z00d 2086 ‘POL-T83A _]_|_|Dom
T130-A T130-M 04004098 '0Z1-0-S3A 9520086 ‘E0L-TSIA
= - - '0z1-0-53/ S ; SPZ00EOBE 'Z0L-T53A
17130-N BOE00O8E 52 1-N-S3A 2800044095 'S4 LNNS i T e
NOILv&3dOo
L] T — NOILOVH.LX3 NOILOVH1X3 3DVHOLS ALITIEVLINNODOY JOVAWS $83004d M3d
B8¥00< 4086 ‘Z04-1-83A FI0AD-QdIHL F1OAD-ONODI3S 12NA0¥d ITOAD ¥ALNI WNINYEN 12Na0yd WNINVYEN
gv1a3snNn LBYD0EEIB6 ‘L01-L-SAN - - - - ¥ IdWVS M3d
_ i g gbiihe gy — 17300 130-d 130N T130-W 113071 L R
139X AN 39VHO0.1S INOXIH §v9-340 WOOY (T739-HM)
$301440/88V1 T130A 11301 T130°d TOHLINOD LSv3 T130 MNVYL LSVY3
( ] [ (
V3dv-01
1id dWNd
17130-0
Sdiind Mm3d
1130 dANd
ZLLOOAID86 (1 ZL-Od-H1
£99L0DILNIBE :Z01-¥d"S3A
HOAIHHOD NOILYH3dO SdNNd M3d
ANV HOQIH¥0D SS30JY
1130 dANd
809004086 Z9L-0T53A I, PO
9090044085 85L-0TS3A “00L-0T-
5090044086 £5L-0TSIA 6000044086 ‘£01-071-83A TINNAL
$9100dd086 ‘55 1-0-83A 971000086 §51-3-53N s INIA
62000<dD96 LOVHNS 1BL00JEIDBE (LE1-D-S3A SPLO0JDRG |15L-FS3A HLNOS
ZFZO0dJD8E 'S b3S PEZ00OSE (BEL-M-SIA . 62100ddI86 101 L1-D-S3A 89000<<086 *LOP-4-83A ZPLOOCICOBG 101 L-3-53A ALdiN3
LPZ00SSOBE ‘2L L-Y-53N EEZ00<JO86 ‘PEL-M-83N LZOLOdAORE D0E-H-3H 1020055096 2} 1-H-83A 8410044096 ‘SLL-9-83A £9000dd086 *00¥-3-S3IA 100440885 (B0 L-F-S3A |_|_m Oum SNOILYHE3IdO
DFZ00d D86 ‘L I-3-S3NA £E200ddDE6 (LEL-T-S3N 5191044086 \0EL"H-dA3  00Z00ddO86 9k -H-S3A S2100d4D86 11 1-D-83A ¥5100ddO86 ‘R0L-3-S3A 0FL00d D86 ‘80L-3-S3A £8300dd M3d
BEZO0JJORE ‘01 b-¥-83A LEZOOJJDRA ‘AT 1-M-53A ZEE00dd D86 ‘Srl-H-S3A 6610044086 ‘S11-H-83A 210044086 'B0L-D-S3A 510044086 “L0L-34-B3A BELOOLJORE 1201L-F-83A
BES00dJOE6 Wmc—\x‘mm__) 0EE00ddO86 w...w L-r-83an £1200dd D86 EL-H-S3A 2610044288 '20L-H-S3A £4100ddD86 wwo_.‘mewb 251004086 '901-3-53A 96100 JORE ‘E0L-3F- 53N . SITdAVS M3d
265004086 ‘62 1-2-53 LEZ00d2086 9015 S3N 622004096 ‘524 -S3A |1Z00ed086 HIEL-H-SIA  GBI00JO8E 'E0I-H-S3A 241004096 '504-9-83A 15100ddO86 '501-3-S3A S£100dd0B6 ‘201-3-53A 511004096 {201-0-S3A
D6500dE086 (02 1-Z-53A DEZO0 OB 60 1HISIA PZ200ddI86 21 b S3A Z0200dciD86 8L L-H-STA  Z6400O8E 00L-H-S3A 29100ddD86 110L-9-53A 0510086 {L0L-53A ¥EL00dd086 1L0L-3-S3A ¥L100ddI86 110L-0-83A NOOY
SE200dJOBE YO I-H-53A
NOILYH LINIQ 4OVHOLS NOILOITIOO 31VNIddvY TOHLNOD LS3IM
12Naoxd 19Na0dd INIWLYIHL INTSOHIWCEL FTOA0IH INISOYIVdEL NOILOVMEIXS I10AD-184I4 NOILYOIJINYTD ONY FDVHOLS ANV NOILSIDI IDVHOLS
VINV-OT ainoi FIDAO3Y INOXIH JOVATVS WNINVEN NOILOVY.IX3 31040 LSuI4 NOLLATOSSIA WNNIWATY NOILYENZI4 N3O a334 0334 ‘NOILNTIOSSIA NNINODYIZ ANIDWO AYA FOVATVS WNINVEN AL
M30Z T130M 17M30-r 1130-H 171309 171304 1130-3 17130-a 1130-0 17130V
- - - SYUNVYLM3d
SI1dINVS SSI00Nd NOLLO3TIOO M3d (T130-9M)
] ONIdId SYD-440 — — 7730 MNVL LSIM
S~ HOAHE0D ITdAVS LSIM HOAKEOD LNIA LSTIM
99010009 01-SOH-SIA
8801 0dJD8E 004-3DH-S3A
ONidld S¥D-340
SWOQOY ¥3MOTg ANV ¥3LTd
G'ON 1130
¥ 'ON 1130
€ 'ONT130
S
T
_‘U
L 290104086 £51-ZDH-S3A
= L80L0dd D86 125 1-ZDH-S3A
080L0dd 086 LG L-ZOH"S3A
64010dd086 'L ZL-EOH-E3A
90100086 ‘8D L-Z2DH-S3A
ey
¢ 'ON 17130 L 'ON 1130 — ¥
S —
L Ze
n_ I 1 [] P s




CHARACTERIZATION

The SITE-TANK-005 Action Plan includes active and inactive waste units and inactive
process/product units that require a hazardous waste determination (HWD) or verification of empty
(VOE). Waste units included in the Action Plan must be characterized; inactive process/product units are
believed to be empty, but must be documented.

This combined system identification and characterization document addresses 216 units included in
the SITE-TANK-005 Action Plan. During system identification, information was obtained documenting
that the majority of these units (185 VCO units) were flushed and emptied. In addition to providing the
verification of empty documentation for the 185 inactive process/product units, this document provides
characterization information for 19 sumps (active waste units). Twelve units require further
characterization (HWD or VOE) under the SITE-TANK-005 Action Plan. Therefore, this document
satisfies the first milestone under the SITE-TANK-005 Action Plan (submittal of system identification
information for 216 VCO units associated with the uranium dissolution and extraction process) and
subsequent characterization milestones for 204 of these units.

EPA listed hazardous waste numbers are not applicable to any of the uranium dissolution and
extraction process waste streams or units. Although listed hazardous waste numbers (FO01, FO02, FO05,
and U134) are associated with the CPP-601 deep tanks, these hazardous waste numbers did not originate
in the uranium dissolution and extraction process. The application of the U134 hazardous waste number
for hydrogen fluoride is the result of unused, pure, sole active ingredient hydrofluoric acid being
discharged to the PEWE system as a result of quality control and quality assurance testing (approximately
400 mL to 900 mL per shipment) of incoming bulk loads of hydrofluoric acid (INEEL 1999b) in the
INTEC laboratories. Unused, pure, sole active ingredient hydrofluoric acid was not discharged to the
CPP-601 PEWE collection system from process or waste units associated with the uranium dissolution
and extraction process.

The following sections describe the characterization of the 216 VCO units included in this
document.

Verification of Empty for Inactive Process/Product Units

The following sections provide the verification of empty documentation for 185 inactive
process/product tanks.

Shutdown History

The fuel dissolution processes were evaluated after each processing campaign and were either
modified, updated, or put in standby condition until the start of the next campaign. Therefore, each unit
within CPP-601 has a unique last process use date associated with the shutdown of a process, the
updating of a process, the beginning of a standby condition, or the removal of that unit from service.

Each of the units, unless specifically stated otherwise, was emptied to the extent possible
immediately after (i.e., <90 days) its last use using common industrial practices applicable at the time.
Uranium was valuable, and all uranium solutions were removed from process tanks in order to ensure
complete recovery and accountability. As a general practice, units were put into a standby condition after
being flushed and emptied until the next process campaign started; however, not all of the units and
processes within CPP-601 were required for each campaign.
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Stainless steel-clad fuel dissolution in the electrolytic dissolution process ended in 1981. The
dissolver (VES-HC5-102) and the surge tank (VES-HC5-101) were flushed and emptied for uranium
accountability following the dissolution campaign. The last zirconium dissolution campaign also ended
in 1981. The dissolver (VES-E-101) and charge water tank (VES-E-106) were flushed and emptied for
uranium recovery and accountability following the campaign. These tanks and the rest of the E-Cell
received further decontamination flushing to lower radiation levels so that process improvements could be
performed in 1986.

The Headend Processing Plant was modified in 1983 to allow processing of fuels from the Rover
project, which operated until August of 1984. After shut down, the process units were flushed and
emptied for uranium accountability and placed in standby awaiting the next dissolution campaign.

The aluminum dissolution campaign ended in 1985, and the dissolvers and first-cycle equipment
were flushed and emptied for uranium recovery and accountability. The dissolvers were placed in
standby condition, while the rest of the first-cycle equipment was used in the FDP campaigns beginning
in 1986.

The last FDP campaign started in 1988. After completion of that campaign, the first-cycle process
equipment was flushed and emptied for uranium recovery and accountability. The aluminum dissolvers
and first-cycle equipment were then further decontaminated for maintenance and process improvements
in anticipation of an aluminum dissolution campaign in 1992. The E-Cell digestion and complexing tanks
were used for storage of in-process uranium solutions from 1989 to 1993. They were then flushed and
emptied for uranium accountability in preparation for radiological decontamination.

Processing of the FDP solutions through the second- and third-cycles was nearly complete when
operations were suspended and studies were performed in preparation for the Buried Line Replacement
Project to determine if the PEWE collection lines were RCRA compliant. The study required access to all
process cells; therefore, process solutions were removed from each of the cells in order to lower radiation
levels to permit access. Upon completion of the buried line upgrades, uranium dissolution operations
resumed in the Multicurie Cell (MCC) and the Hot Chemistry Lab (HCL).

In 1992, the DOE announced that the reprocessing portion of the INTEC mission would be phased
out. As aresult, all fuel dissolution, solvent extraction, product denitration, and other related processes at
INTEC were phased out. At the time of the shutdown order, the units within CPP-601 were in various
stages of use. The first-cycle processes had been in standby condition since 1988. A final run of the
second- and third-cycle extraction processes was required to remove in-process uranium solutions. This
final run was completed in 1994, and the second- and third-cycle process vessels were subsequently
flushed and emptied. All process units were flushed as part of the shutdown of the fuel dissolution
processes.

Units located in the CPP-601 PM area supported all phases of the fuel dissolution processes. Units
that supported the first-cycle extraction process were emptied and flushed at the end of the first-cycle run
in 1988 using common industrial practices. Process chemicals were left in other first-cycle process
makeup units for use in the next dissolution campaign and/or the second- and third-cycle processes.

Upon the shutdown notice and the end of the second- and third-cycle process runs, the PM area units were
flushed and emptied along with the remainder of the fuel dissolution process equipment.

Final Flushing and Sampling

Final flushing and emptying of process units within the CPP-601 was performed as a precautionary
measure and for uranium accountability. This final flushing was performed by circulating dilute nitric
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acid through all of the vessels and piping, followed by three water flushes. The final rinsates were
sampled for uranium accountability and RCRA constituents, although this was not required because the
units were not waste tanks and not RCRA-regulated. The following uranium dissolution and extraction
process units were not included in the RCRA flushing and sampling: the air tanks (TK-PO-121,
VES-PM-124-0, -125-0, -126-0, and -133-0), the isolated vessels (VES-E-151, VES-J-117, VES-U-129,
VES-U-130, VES-Y-140, VES-Y-150, VES-Y-160, VES-Y-161, VES-HC2-151, VES-PA-102,
HE-U-300, and HE-U-301), and the PM tanks (VES-PM-114-0, -131, -164, -175, -180, -186, and -188).
The air tanks were not rinsed and flushed because they were not waste tanks and never contained a liquid
solution. The isolated vessels were flushed and rinsed for uranium accountability when they were taken
out of service, and the isolation of the tanks made it impossible to perform additional flushes of these
tanks. The PM area tanks were not considered waste tanks and were drained and emptied using common
industrial practices; therefore, no additional flushing was performed.

Sampling and analysis demonstrated that all of the final flush solutions for the uranium dissolution
and extraction process units were below toxicity characteristic leaching procedure (TCLP) levels with the
exception of two units. The flush solutions for these two vessels (VES-PM-104-0 and VES-PM-105-0)
were below TCLP for all metals except mercury. Although the flush solutions in these two tanks were
slightly above the TCLP limits for mercury, they are still considered empty process/product tanks.
Materials in these two tanks were never a waste and were emptied from the tanks using common
industrial practices in 1986. The two tanks were visually inspected in August 1999 and were clean and
dry with no odors or stains.

Inactive Process/Product Units Verified Empty

Table 1 identifies 185 units associated with the uranium dissolution and extraction process included
in the SITE-TANK-005 Action Plan that have been verified as empty. The table includes the last process
use and the date(s) the tank was flushed and emptied. All of these vessels were inactive process/product
units and never stored waste. Each of the in-process units was extensively flushed for uranium
accountability. The terms used in Table 1 are defined as follows:

Units Flushed and Emptied for Uranium Accountability (Uranium Sweepdown) — The flushes were
designed to remove uranium from tanks and associated ancillary equipment. These flushes used nitric
acid and/or water and were typically more rigorous than standard chemical industrial practices.

Units Flushed and Emptied using Common Industrial Practices (Decontamination Flushes) — The
flushes were designed to remove residual radioactive material from process equipment to allow safe
maintenance access. The flushing procedures generally used nitric acid and water. Radiation surveys
were then taken to plan the next flushes. In second- and third-cycle cells, the general flush (nitric acid
and water) would often be sufficient to reduce radiation levels. First-cycle cells usually required a long
sequence (several months, dozens to hundreds of flushes) of decontamination procedures to reduce
radiation levels to allow access to process equipment. These decontamination procedures were written
specifically for the needs of the particular processing campaign and varied with type of fuel processed and
equipment requiring access.

Final Flushing — Although not required by regulation because the units associated with the uranium
dissolution and extraction process were not waste tanks, these flushes were conducted as a precautionary
measure to ensure that potentially RCRA-hazardous materials were flushed from the process. They
consisted of a dilute nitric acid flush followed by three water rinses. They were patterned after uranium
sweepdown and decontamination flushes to contact all process vessels and ancillary equipment.
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In the first-cycle cells, the flushing was done in two stages. First, extensive flushes were done to all
equipment; these flushes were not sampled. Then, flushes were made of statistically representative
portions of the system and sampled in one of the units most likely to accumulate any RCRA-hazardous
materials. Following the final second- and third-cycle/denitrator run in 1994, these final flushes were
incorporated as modifications to standard operating procedures for uranium sweepdown of those systems.

The 185 inactive process/product units included in Table 1 have been flushed, rinsed, and emptied
and do not require further characterization under the SITE-TANK-005 Action Plan.

Ancillary Equipment

The uranium dissolution and extraction process was designed to minimize the accumulation of
liquids or sludges in ancillary equipment such as transfer equipment, valves, and process piping. Each
unit and associated piping was designed and pitched so that any residual material in the unit or line would
flow to a low point where a drain recycled the material back to the process.

Extensive flushing of systems was conducted following processing campaigns for uranium
accountability and to allow safe maintenance access. These flushing activities were performed using
standard radiological and industrial practices and were designed to flush all system components. Based
on the extensive flushing of the uranium dissolution and extraction process, ancillary equipment and
piping associated with the VCO units in CPP-601 are considered empty. Upon decontamination and
decommissioning (D&D) of CPP-601 and associated buildings, all material removed from the facility will
be characterized prior to disposal.
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Characterization of VCO Sumps

Sumps associated with the dissolution and extraction processes collected liquids, which were either
returned to process or discharged to the CPP-601 deep tanks (included in the HWMA/RCRA Part A
Permit Application for the Idaho National Engineering and Environmental Laboratory |[DOE-ID 2000])
via the CPP-601 PEWE collection system. The following sections provide the characterization
information for the sumps included in the SITE-TANK-005 Action Plan associated with the uranium
dissolution and extraction process.

In-Cell Sumps

In order to facilitate decontamination and provide secondary containment for the dissolution and
extraction processes, all process cells in CPP-601 and CPP-640 were lined with stainless steel (varying
heights from 1 ft to 10 ft) and the floors were pitched to drain to a sump, usually located near one corner
of the process cell (see Schematic P-ST003-INTEC-COMP601-B). The criticality-safe floor sumps were
typically 5 in. in diameter by 18 in. in depth, with a capacity of 1.5 gal. The floor sumps are equipped
with level detection instrumentation capable of detecting liquid at less than 1 in. and are continuously
monitored. The sumps are equipped with transfer jets capable of emptying the sumps below the
instrument detection levels.

Most in-cell sumps were designed such that they could be discharged either back to the uranium
dissolution and extraction process or to the PEWE system via the CPP-601 deep tanks. During process
operation, radiation fields in the cells were usually too high to allow entry to identify the source of liquid
entering a sump; therefore, any solutions collected in the sumps were assumed to be product and were
transferred back to the dissolution and extraction process. If external decontamination of a process cell
was required following the process campaign, the decontamination/flush solutions were collected in the
sump and transferred to the PEWE system. Any sump that discharged exclusively back to the uranium
dissolution and extraction process (i.€., no direct route to the PEWE system) is classified as an inactive
process/product unit included in Table 1, Inactive process/product units requiring no further
characterization.

The in-cell sumps listed in Table 2 are included in the SITE-TANK-005 Action Plan. Each sump
is an active waste unit listed in the Action Plan as requiring a hazardous waste determination

(NEW RCRA [ND]).

Table 2. In-cell sumps included in the SITE-TANK-005 Action Plan that are active waste units.

INVENTORY VESSEL # DESCRIPTION CELL #BUILDING MILESTONE

TRACKING #
98CPP0O0070 SU-B-108 B-CELL SUMP B-CELL/CPP-601 15%
98CPP00095 SU-S-113 S-CELL FLOOR SUMP S-CELL/CPP-601 15%
98CPP00096 SU-U-132 U-CELL SUMP U-CELL/CPP-601 15%
98CPP00099 SU-W-131 W-CELL SUMP W-CELL/CPP-601 15%
98CPP00109 SU-Y-142 Y-CELL FLOOR SUMP Y-CELL/CPP-601 15%
98CPP01087 VES-HC5-102  CELL 5 SUMP CELL-5/CPP-640 15%

Each of the sumps identified above were operated during process operations as process/product
units and were part of the secondary containment system for the process cells. The in-cell sumps were
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flushed as part of external decontamination procedures for equipment within the cells at the end of the
reprocessing mission. Since the shutdown of the uranium dissolution and extraction process, the only
potential waste stream to these sumps is water from infiltration, which may occur due to cracks and
improperly sealed holes in the building. The sumps are normally dry. Because no listed hazardous
wastes were used in the uranium dissolution and extraction process, these sumps did not manage a RCRA
hazardous waste stream and are characterized as nonhazardous.

Sumps that Provide Secondary Containment for RCRA-Regulated Piping

The deep tanks located in CPP-601 are RCRA interim status units included in the HWMA/RCRA
Part A Permit Application for the Idaho National Engineering and Environmental Laboratory
(DOE-ID 2000). The deep tanks are used to collect PEWE wastes from drains or transfers from processes
in CPP-601, CPP-602, CPP-627, CPP-640, CPP-684, and formerly from CPP-666. Piping carrying
RCRA-regulated wastes to and from the deep tanks runs through parts of CPP-601. Table 3 identifies the
sumps included in the SITE-TANK-005 Action Plan that are part of the secondary containment system
for active RCRA-regulated piping associated with the deep tanks in CPP-601.

Table 3. Sumps included in the SITE-TANK-005 Action Plan that provide secondary containment for
RCRA-regulated piping (active waste units).

INVENTORY VESSEL # DESCRIPTION BUILDING MILESTONE
TRACKING #
98CPP00098 SU-VT-110 SOUTH VENT CORRIDOR CPP-601 SOUTH 15%
FLOOR SUMP VENT CORRIDOR
98CPP00104 SU-WK-104  EAST VENT CORRIDOR CPP-601 EAST 15%
FLOOR SUMP VENT CORRIDOR
98CPP00105 SU-WK-105  EAST VENT CORRIDOR CPP-601 EAST 15%
FLOOR SUMP VENT CORRIDOR
98CPP00106 SU-WK-106  EAST VENT CORRIDOR CPP-601 EAST 15%
FLOOR SUMP VENT CORRIDOR
98CPP00107 SU-WK-107  EAST VENT CORRIDOR CPP-601 EAST 15%
FLOOR SUMP VENT CORRIDOR
98CPP00601 SU-LC-107 LEAK DETECTION SUMP CPP-602 LC AREA  15%

Each of the sumps identified above provides secondary containment for RCRA-regulated piping
associated with the CPP-601 deep tanks. The vent tunnels originally had painted concrete floors with cast
iron drains. In 1991, the vent tunnels and the CPP-602 waste trench were upgraded by installing new
floors constructed of chemical-resistant epoxy that drained to stainless steel sumps. There have been no
known discharges of process liquids from piping in the vent corridors to these sumps since they were
installed. The only known discharge of liquids to the sumps identified above is from water infiltration
due to cracks and improperly sealed holes in the building or overflow of steam condensate from the
primary steam condensate sump (SU-LC-104; VCO System INTEC-043) (INEEL 2001) to the leak
detection sump. The sumps are included in the VCO system as isolated components as they are part of an
active secondary containment system for a RCRA interim-status hazardous waste system. Liquids
collected in the sumps are subsequently managed as mixed waste with the applicable hazardous waste
numbers applied to the liquid waste stream.
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WG- and WH-Cell Sumps

The west (WG-Cell) and the east (WH-Cell) tank cells contain the four waste liquid collection
tanks (VES-WG-100, VES-WG-101, VES-WH-100, and VES-WH-101; RCRA interim status units) that
are commonly called “deep tanks™ due to their location within CPP-601. The WG-Cell floor sump
(SU-WG-102; 98CPP00100) and the WH-Cell floor sump (SU-WH-102; 98CPP00101) are located in the
floors of the WG- and the WH-Cells, respectively. The sumps are part of the secondary containment
system for the deep tanks and collect any leaks within the cells. The sumps are part of an active
secondary containment system for a RCRA interim-status hazardous waste system.

Liquids collected in the sumps are discharged back to the deep tanks and subsequently managed as
mixed waste with the applicable hazardous waste numbers applied to the liquid waste stream. These
sumps are part of an active secondary containment system and do not routinely manage a waste.
Characterization of these sumps is part of the 15% characterization milestone under the VCO.

Sumps that Provide Secondary Containment for Piping that is not RCRA-Regulated

In addition to the vent corridor sumps identified above that provide secondary containment for
RCRA-regulated piping, the vent corridor sumps identified in Table 4 are also included in the SITE-
TANK-005 Action Plan. These sumps provide secondary containment for piping in the CPP-640 Vent
Corridor, the South Vent Corridor, the West Vent Corridor (both SU-WJ-101 and SU-WJ-102), and the
East Vent Corridor. These sumps are not part of the secondary containment system for RCRA-regulated
piping, but are part of the secondary containment system for other piping (e.g., fire water) in the vent
corridors.

Table 4. Sumps included in the SITE-TANK-005 Action Plan that provide secondary containment for
RCRA nonhazardous piping (active waste units).

INVENTORY VESSEL # DESCRIPTION BUILDING MILESTONE
TRACKING #
98CPP0O0077 SU-HV-100 CPP-640 VENT CORRIDOR CPP-640 VENT 15%
FLOOR SUMP CORRIDOR
98CPP00097 SU-VT-109 SOUTH VENT CORRIDOR  CPP-601 SOUTH 15%
FLOOR SUMP VENT CORRIDOR
98CPP00102 SU-WJ-101 WEST VENT CORRIDOR CPP-601 WEST VENT 15%
FLOOR SUMP CORRIDOR
98CPP00103 SU-WJ-102 WEST VENT CORRIDOR CPP-601 WEST VENT 15%
FLOOR SUMP CORRIDOR
98CPP00108 SU-WK-108  EAST VENT CORRIDOR CPP-601 EAST VENT  15%
FLOOR SUMP CORRIDOR

The layout of the CPP-601 facility and the floor of the vent corridors is sloped such that these
sumps are not associated with active RCRA-regulated piping and do not have the potential to receive
RCRA-regulated waste.

The vent corridor sumps were installed in 1990 as part of the upgrades to the CPP-601 facility, and
there have been no known discharges of liquids from piping in the vent corridors to these sumps. The
only known discharge of liquids to the sumps identified above is from water infiltration due to cracks and
improperly sealed holes in the building. Liquids collected in the sumps are RCRA-nonhazardous;
however, they are discharged to the CPP-601 PEWE collection system and are subsequently managed as
mixed waste with the applicable hazardous waste numbers applied to the liquid waste stream. The sumps
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are part of a secondary containment system and are used for emergency use. Because the sumps do not
and have not managed RCRA-hazardous wastes, they are characterized as nonhazardous.

Units Requiring Further Characterization

Twelve of the 216 units associated with the uranium dissolution and extraction process included in
the SITE-TANK-005 Action Plan require further characterization. These units (see Table 5) fall into one
of three categories: inactive waste units that require completion of a hazardous waste determination,
inactive process/product units that were not emptied within 90 days of last use, or inactive
process/product units that require further documentation to verify that they are empty. Further
characterization of the 12 units will be performed at a later date under the SITE-TANK-005 Action Plan.
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CONCLUSIONS

This document satisfies the system identification milestone for 216 units included in the

SITE-TANK-005 Action Plan associated with the uranium dissolution and extraction process at the
INTEC. This document also satisfies subsequent characterization milestones for 204 units that have been
verified empty or characterized as identified below:

185 inactive process/product units have been verified empty (see Table 1, Inactive process product
units requiring no further characterization). Upon approval by IDEQ, these units will be moved to
Appendix C of the Action Plan — Covered Matters that are Closed.

Six in-cell sumps have been characterized as nonhazardous per RCRA regulations (see In-Cell
Sumps). Upon approval by IDEQ, these units will be moved to Appendix C of the Action Plan —
Covered Matters that are Closed.

Six sumps provide secondary containment for active RCRA-regulated piping. These sumps are part
of an active secondary containment system and are used for emergency use only (see Sumps that
Provide Secondary Containment for RCRA-Regulated Piping). Upon approval by IDEQ, these units
will be moved to Appendix C of the Action Plan — Covered Matters that are Closed.

Two sumps are part of the secondary containment system for a RCRA interim status system (see
WG- and WH-Cell Sumps). Upon approval by IDEQ, these units will be moved to Appendix C of
the Action Plan — Covered Matters that are Closed.

Five vent corridor sumps provide secondary containment for piping that is not RCRA-regulated (see
Sumps that Provide Secondary Containment for Piping that is not RCRA-Regulated). These sumps
are part of an active secondary containment system, are used for emergency use only, and have been
characterized as nonhazardous. Upon approval by IDEQ, these units will be moved to Appendix C of
the Action Plan — Covered Matters that are Closed.

Twelve units (see Units Requiring Further Characterization) require additional characterization

(i.e., additional information needed to verify empty; hazardous waste determination) under the
SITE-TANK-005 Action Plan. These units will be characterized under the SITE-TANK-005 Action Plan

at a later date.
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Appendix A
INTEC Slurried Solids Catch Tank System (INTEC-601-1)



INTEC SLURRIED SOLIDS CATCH TANK SYSTEM (INTEC-601-1)

System Description

The INTEC Slurried Solids Catch Tank System (INTEC-601-1), which is part of the dissolver
product clarification system, was operated in the F-Cell of the Fuel Process Building (CPP-601). The
system was used to separate undissolved solids from the dissolver product solution. Failure to remove
the undissolved solids from the dissolver product solutions in fuel reprocessing campaigns resulted in
numerous operational difficulties, including plugging of process lines and formation of emulsions in the
feed extraction system. Emulsion formation in the extraction cycles caused poor separation of uranium
from fission products, thereby decreasing the overall extraction efficiency (INEL 1991). The dissolver
product clarification system was designed to accommodate several dissolution products.

Dissolver product solution was transferred to the centrifuge manifold tank (VES-F-101;
98CPP0O0150 [verified empty]) from any of several dissolver headends (fuel reprocessing processes),
providing a surge capacity for the two centrifuges (VES-F-400, 98CPP00067; VES-F-401, 98CPP00068
[both verified empty]). Each centrifuge consists of a vertical bowl that was rotated within a case. The
case collected product solution that was gravity-fed into the spinning bowl and exited out the top of the
bowl. The product solution traveled up the walls of the spinning bowl and over three horizontal baffles
that collected the heavier undissolved particles. Solids were periodically flushed by stopping the flow of
solution to the bowl and skimming off the remaining liquid by positioning skimmers under the top baffle,
directing the residual liquid into the case. The skimmers were operated pneumatically from the operating
corridor via pressurized air from the CPP-601 utilities area and the surge air tank (TK-PO-121;
98CPP00112 [verified empty]).

Solids were removed from the centrifuges by slowing the rotation of the bowl and rinsing the
insides with dilute nitric acid from the centrifuge decon makeup tank (VES-PM-170; 98CPP00042
[verified empty]) via spray nozzles. The remaining slurry was then jetted to the slurried solids catch tanks
(VES-F-107, 98CPP00153; VES-F-108, 98CPP00154). Although originally designed as separate vessels,
the slurried solids catch tanks were used as a single unit. The two vessels are connected by a single line
that provided pulse mixing of the slurry solution between the vessels prior to uranium sampling and
transfer. By design, if the uranium content in the slurry exceeded the specified limit, the liquid was jetted
back to the centrifuge manifold tank; however, the solids were always managed as waste. If the uranium
content in the slurry was below the specified limit, the slurried solids were transferred by gravity to the
CPP-601 deep tank (VES-WG-101; included in the HWMA/RCRA Part A Permit Application for the
Idaho National Engineering and Environmental Laboratory [DOE-ID 2000]) (INEL 1991).

System Boundaries

The INTEC Slurried Solids Catch Tank System (INTEC-601-1) includes the following units that
require further characterization under the SITE-TANK-005 Action Plan:

L. Slurried Solids Catch Tank (VES-F-107) 98CPP00153 (Figure INTEC-601-1-1)
2. Slurried Solids Catch Tank (VES-F-108) 98CPP00154 (Figure INTEC-601-1-2)
In addition to the two slurried solids catch tanks, the manifold (VES-F-119) and eight steam jets

(JET-F-504, -507, -509, -510, -512, -515, -518, and -519) are included as ancillary equipment in the
VCO system.
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Inlet and outlet piping is included in the VCO system (see Schematic P-ST005-INTEC-601-1) as
follows:

e The two l-in. slurried solids feed lines (1”7 PSA-106711 and 1” PSA-106700) are included in the
VCO system from centrifuges VES-F-400 and -401, respectively, to the slurried solids catch tanks
VES-F-107 and -108, respectively. These lines are included because they transferred waste solids to
the slurried solids catch tanks from the centrifuges.

e The two l-in. transfer lines (17 PSA-106751 and 17 PSA-106705) are included in the VCO system
from the clarified solution collection tanks to the manifold (VES-F-119). These lines are included
because they are waste discharge lines to the manifold.

e The 2-in. inactive regulated line (27 PE-AR-151872) from the slurried solids catch tanks to the deep
tank (VES-WG-101; included in the HWMA/RCRA Part A Permit Application for the Idaho National
Engineering and Environmental Laboratory [DOE-ID-2000]) is included in the VCO system to the
connection with the deep tanks. This line is included because it is an inactive waste transfer line.

The centrifuges and the clarified solution collection tanks are shown on the schematic but are not
included in the VCO system because they have been flushed and rinsed as described in Table 1, Inactive
process/product units requiring no further characterization. The sump discharge lines to the slurried
solids catch tanks are not included because the lines are process return lines. The 1-in. line
(17 PSA-106701) from the slurried solids catch tank (VES-F-108) to the clarified solution collection tank
(VES-F-106) is not included because it is a process line. The 1-in. solution recycle line (17 PSA-106712)
from the slurried solids catch tank (VES-F-107) to the centrifuge manifold tank (VES-F-101) is not
included because it is a process line.
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TANK INVENTORY ID 98CPP00153
SLURRIED SOLIDS CATCH TANK (VES-F-107)

No Photograph Available
(High Radiation Area)
Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: F-Cell
Comments Original Contents: Dissolver product solution (primarily: dissolved fuel,

complexed hydrofluoric acid, aluminum nitrate, nitric acid)

Unit Capacity and Capacity: 21 gal
Di :
HHENSIONS Dimensions: 15 cm (6 in.) diameter x 3.9 m (12.8 ft) length
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 090317, Revision 8

Figure INTEC-601-1-1. Slurried Solids Catch Tank (VES-F-107; 98CPP00153).
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Slurried Solids Catch Tank (98CPP00153) Unit Description

The slurried solids catch tank (VES-F-107; 98CPP00153) is located in the F-Cell of the Fuel
Process Building (CPP-601). The tank is a vertical, cylindrical unit constructed of stainless steel and has
a 21-gal capacity. Itis 15 cm (6-in.) in diameter by 3.9 m (12.8 ft) in length. The catch tank is an
clongated torus (doughnut-shaped) that consists of two 6-in. diameter pipes connected by two
semicircular pipes at the top and bottom. The slurried solids catch tank received slurried solids flushed
from the centrifuges (VES-F-400 and VES-F-401). The slurried solids catch tank was configured such
that decontamination solution could be recycled from a drain at the bottom of the tank to a spray manifold
at the top. Although originally designed as separate vessels, the slurried solids catch tanks (VES-F-107
and VES-F-108) were operated as a single unit. Both vessels are connected by a single line that provided
pulse mixing of the slurry solution between the two vessels prior to sampling and transferring. The slurry
was transferred out of the catch tank after it had been sparged and sampled for solids and uranium
content. If the sample showed high levels of uranium, the liquid was jetted to the centrifuge manifold
tank and the solids were washed with nitric acid and resampled. When the uranium content in the liquid
sample was low enough, the remaining slurry was transferred to the PEWE system.

The tank was flushed and emptied in 1986, decontaminated, and the bottom lines cut for
modification. The centrifuges were not used during the final dissolution campaign, but the vessels were
again rinsed and emptied during 1991 and the bottom lines were cut as part of the PEWE line upgrade
project. The vessels were flushed and the final rinse was sampled for RCRA constituents but none were
detected. The slurried solids catch tank was again flushed and emptied in 1993 as part of the final
shutdown of the uranium dissolution and extraction process (INEEL 1999b).
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TANK INVENTORY ID 98CPP00154
SLURRIED SOLIDS CATCH TANK (VES-F-108)

No Photograph Available
(High Radiation Area)
Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: F-Cell
Comments Original Contents: Dissolver product solution (primarily: dissolved fuel,

complexed hydrofluoric acid, aluminum nitrate, nitric acid)

Unit Capacity and Capacity: 21 gal
Di :
HHENSIONS Dimensions: 15 cm (6 in.) diameter x 3.9 m (12.8 ft) length
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 090317, Revision 8

Figure INTEC-601-1-2. Slurried Solids Catch Tank (VES-F-108; 98CPP00154)
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Slurried Solids Catch Tank (98CPP00154) Unit Description

The slurried solids catch tank (VES-F-108; 98CPP00154) is located in the F-Cell of the Fuel
Process Building (CPP-601). The tank is a vertical, cylindrical unit constructed of stainless steel and has
a 21-gal capacity. Itis 0.2 m (0.5 ft) in diameter by 3.9 m (12.8 ft) in length. The catch tank is an
clongated torus (doughnut-shaped) that consists of two 6-in. diameter pipes connected by two
semicircular pipes at the top and bottom. The slurried solids catch tank received slurried solids flushed
from the centrifuges (VES-F-400 and VES-F-401). The slurried solids catch tank was configured such
that decontamination solution could be recycled from a drain at the bottom of the tank to a spray manifold
at the top. Although originally designed as separate vessels, the slurried solids catch tanks (VES-F-107
and VES-F-108) were operated as a single unit. Both vessels are connected by a single line that provided
pulse mixing of the slurry solution between the two vessels prior to sampling and transferring. The slurry
was transferred out of the catch tank after it had been sparged and sampled for solids and uranium
content. After analysis, the slurry was transferred from catch tank VES-F-108 to the clarified solution
collection tank (VES-F-106) (INEL 1991) or to the PEWE system.

The tank was flushed and emptied in 1986, decontaminated, and the bottom lines cut for
modification. The centrifuges were not used during the final dissolution campaign, but the vessels were
again rinsed and emptied during 1991 and the bottom lines were cut as part of the PEWE line upgrade
project. The vessels were flushed and the final rinse was sampled for RCRA constituents, but none were
detected. The slurried solids catch tank was again flushed and emptied in 1993 as part of the final
shutdown of the uranium dissolution and extraction process (INEEL 1999b).
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Appendix B

INTEC Uranium Rework Phase Separator System
(INTEC-601-2)



INTEC URANIUM REWORK PHASE SEPARATOR SYSTEM
(INTEC-601-2)

System Description

Uranium-containing solutions with salvageable concentrations of uranium were collected in the
J-Cell uranium rework system, reworked, stored, and returned to the extraction processes. The reworking
of uranium solutions involved concentrating the uranium in solution by evaporation. These uranium
containing solutions included: 1) leaks into process cell floor sumps, 2) solutions that were out of
specification because of process upsets, 3) solutions generated through custom dissolution processes in
the MCC and the HCL and the Remote Analytical Facility (CPP-627), 4) solutions accumulated as
sample residues, and 5) decontamination solutions (INEL 1986). The J-Cell system was emptied,
flushed, and shut down in May 1987 in preparation for the next first-cycle run. However, before the
J-Cell was used again the fuel processing mission of the INTEC was terminated (INEEL 1999). The
uranium rework system was moved to the L-Cell, and in its present configuration, the J-Cell can only
receive solution in emergency situations from the four CPP-601 deep tanks (included in the
HWMA/RCRA Part A Permit Application for the Idaho National Engineering and Environmental
Laboratory [DOE-ID 2000]) in the event the solutions must be recycled for uranium recovery.”

Uranium-containing solutions were transferred from various stages of the fuel dissolution process
to the rework solution collection tanks (VES-J-134, 98CPP00233 |verified empty]; VES-J-135,
98CPP00234 [verified empty]) for further processing. Uranium-containing solution from these collection
tanks was transferred through the air lift disengaging pot (VES-J-124; not identified in the
SITE-TANK-005 Action Plan) and air lifted to the thermosyphon evaporator (VES-J-125; 98CPP00229
[verified empty]) for rework. The concentrated solution from the thermosyphon evaporator discharged to
the product storage tanks (VES-J-127, 98CPP00230 [verified empty]; VES-J-128, 98CPP00231 [verified
empty]), where the solution was sampled for uranium and acid content. The results of the sampling and
the origin of the solution determined whether the solution was transferred to the first-cycle extraction
process or to the M-Cell for processing in the second- and third-cycle extraction systems. In its present
configuration, solutions may only be sent to the L-Cell salvage system via the S-116 decanter system or
returned to the deep tanks.

Overhead vapors released from the thermosyphon evaporator passed through two condensers
(HE-J-301 and -302; not identified in the SITE-TANK-005 Action Plan), which could be operated in
parallel or separately. Off-gas from the condensers was routed to the vessel off-gas (VOG) system and
the condensate drained into a phase separator (VES-J-131; 98CPP00232), in which extraction solvent
(hexone) was separated from the aqueous condensate. The extraction solvents were transferred to an
organic condensate collection tank (VES-J-117; 98CPP00224 [verified empty]) and the aqueous
condensate discharged into the CPP-601 PEWE collection system. If uranium concentration in any of the
process liquids was below specified criteria, as determined by continuous sampling, the solution could be
discharged to the deep tanks without passing through the thermosyphon evaporator.

? Edward Wagner, Consulting Engineer/Scientist, former CPP-601 Design Engineer. Facility Comment Review Cycle,
October 2000.
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System Boundaries

The INTEC Uranium Rework Phase Separator System (INTEC-601-2) includes the following unit
that requires further characterization under the SITE-TANK-005 Action Plan.

1. Phase Separator (VES-J-131) 98CPP00232 (Figure INTEC-601-2-1)

The INTEC uranium rework phase separator system (see Schematic P-ST005-INTEC-601-2)
includes the phase separator as an isolated unit. The phase separator was isolated while it still contained
waste; thus, the tank can only be emptied by destructive means. All lines attached to the phase separator
were process/product lines that were flushed and emptied and then cut and capped. These lines are
included in the VCO system from the phase separator to the point at which they are cut and capped.
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TANK INVENTORY ID 98CPP00232
PHASE SEPARATOR (VES-J-131)

No Photograph Available
(High Radiation Area)
Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: J-Cell
Comments Original Contents: Nonaqueous solvent raffinates (primarily hexone), water,

dilute nitric acid

Unit Capacity and Capacity: 11.5 gal
Di :
HHENSIONS Dimensions: 20.3 cm (8 in.) diameter x 1.9 m (6.1 ft) height
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 053661, Revision 3; 055253, Revision 3; 090398, Revision 11

Figure INTEC-601-2-1. Phasc Scparator (VES-J-131; 98CPP00232).
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Phase Separator (98CPP00232) Unit Description

The phase separator (VES-J-131; 98CPP00232) is a vertical, cylindrical tank located within the
J-Cell of the Fuel Process Building (CPP-601). The phase separator is 20.3 ¢m (8 in.) in diameter by
1.9 m (6.1 ft) in height and has a capacity of 11.5 gal. The phase separator is constructed of Type 304L
stainless steel. The phase separator contains a baffle that extends from the top of the tank to below the
inlet and outlet nozzles to facilitate the separation of condensate liquids. The tank received condensate
from the condensers (HE-J-301 and -302; not identified in the SITE-TANK-005 Action Plan). The
organic phase of the condensate overflowed the phase separator to the organic condensate collection tank
(VES-J-117) and the aqueous portion flowed under the baffle and discharged into the CPP-601 PEWE
collection system. The lines were cut and capped when the tank was isolated in 1988. The configuration
of the tank makes it impossible to be emptied through existing lines; thus, the tank has never been flushed
and emptied below the overflow lines.
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Appendix C
INTEC K-Cell Waste Solvent System (INTEC-601-3)



INTEC K-CELL WASTE SOLVENT SYSTEM (INTEC-601-3)

System Description

The INTEC K-Cell Waste Solvent System (INTEC-601-3) was used to purify first-cycle extraction
solvents (refined kerosene [n-dodecane, AMSCO™, EXXOL™, etc] and tributyl phosphate [TBP]) by
removing fission by-products through a steam stripping process. The purified solvent was transferred to
spent solvent storage prior to use as fuel in the New Waste Calcining Facility (NWCF). Primary vessels
utilized in the waste solvent process included the organic waste feed tank (VES-K-113; 98CPP00242),
the packed steam stripping column (VES-K-109; 98CPP00238), the phase separator (VES-K-110,
98CPP00239), and two organic sample tanks (VES-K-111, 98CPP00240; VES-K-112, 98CPP00241).

Waste organic solvent was pumped from the ID column scrub collection tank (VES-H-108;
98CPP00197 [verified empty]) to the organic waste feed tank. The liquid organic waste solvent was fed
continuously from the feed tank, through an air lift disengaging pot (VES-K-114; not identified in the
SITE-TANK-005 Action Plan), to the top of the packed steam stripping column where the waste solvent
flowed downward through a bed of Raschig ring packing. Steam introduced at the bottom of the column
flowed upward through the column, vaporizing volatile components of the liquid organic waste solvent by
direct contact. The steam and volatile organic material exited the top of the column and flowed to a
condenser (VES-K-301; not identified in the SITE-TANK-005 Action Plan) and then to the phase
separator where the aqueous and organic phases were separated. The organic phase was skimmed off
the top and sent to the organic sample tanks, while the aqueous phase was diverted to the deep tanks
(included in the HWMA/RCRA Part A Permit Application for the INEEL [DOE-ID 2000]) via the
CPP-601 PEWE collection system. Nonvolatile components in the stripping column drained from the
bottom of the column to the CPP-601 PEWE collection system, while radioactive impurities and metals
adhered to the surface of the packing. After breakthrough of contaminants or a specified run time, the
packed steam stripping column was flushed with a caustic solution to remove the impurities. Flushes also
drained to the CPP-601 PEWE collection system.

The K-Cell floor sump (SU-K-107; 98CPP00079) collected floor drainage from the K-Cell and

discharged the solution either back into one of the organic sample tanks or to the PEWE system via the
deep tanks.

System Boundaries

The INTEC K-Cell Waste Solvent System (INTEC-601-3) includes the following units that require
further characterization under the SITE-TANK-005 Action Plan.

1. K-Cell Floor Sump (SU-K-107) 98CPP00079 (Figure INTEC-601-3-1)

2. Packed Steam Stripping Column (VES-K-109)  98CPP00238 (Figure INTEC-601-3-2)

3. Phase Separator (VES-K-110) 98CPP00239 (Figure INTEC-601-3-3)
4. Organic Sample Tank (VES-K-111) 98CPP00240 (Figure INTEC-601-3-4)
5. Organic Sample Tank (VES-K-112) 98CPP00241 (Figure INTEC-601-3-5)
6. Organic Waste Feed Tank (VES-K-113) 98CPP00242 (Figure INTEC-601-3-6)
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The INTEC K-Cell Waste Solvent System also includes the air lift disengaging pot VES-K-114,
the air lift AL-K-550, the condenser HE-K-301, the jet JET-K-506, and the pump P-PA-253 as ancillary
equipment.

Inlet and outlet piping is included in the INTEC K-Cell Waste Solvent System (see Schematic
P-STOO05-INTEC-601-3) as follows:

e The 1-in. organic waste line (17 ASA-100127) is included in the VCO system from the ID column
scrub collection tank (VES-H-108) in the H-Cell. This line is included in the VCO system because
solutions from the ID column scrub collection tank were considered waste upon discharge.

e The Ys-in. sump return line (V2”7 PK-0O-1001Y) is included in the VCO system in its entirety.

e The sample loop discharge line is included in the VCO system in its entirety. Materials entering the
sump by this route were transferred to the PEWE system as wastes.

e The 1-in. process equipment waste line (17 PK-0-1095Y) from the packed steam stripping column is
included in the VCO system to the connection with the 2-in. active, exempt line (27 PE-AR-151864),
which is a collection header for the CPP-601 deep tanks (included in the HWMA/RCRA Part A Permit
Application for the Idaho National Engineering and Environmental Laboratory [DOE-ID 2000]).
This line is included in the VCO system because it was not addressed during the HWMA/RCRA
Facility Assessment.

e The l-in. process equipment waste line (17 ASA-100153) from the organic waste feed tank is
included in the VCO system to the connection with the 2-in. active, exempt line (27 PE-AR-151864),
which is a collection header for the CPP-601 deep tanks (included in the HWMA/RCRA Part A Permit
Application for the Idaho National Engineering and Environmental Laboratory [DOE-ID 2000]).
This line is included in the VCO system because it was not addressed during the HWMA/RCRA
Facility Assessment.

e The %-in. decontamination solution discharge line (34” PK-0-11216C) from the organic sample tanks
is included in the VCO system to the connection with the exempt line (34” PK-O-11217C), which is a
collection header for the CPP-601 deep tanks (included in the HWMA/RCRA Part A Permit
Application for the Idaho National Engineering and Environmental Laboratory [DOE-ID 2000]).
This line is included in the VCO system because it was not addressed during the HWMA/RCRA
Facility Assessment.

e The %-in. purified organic solvent line (34 PK-O-1125C) to solvent storage tank #1
(VES-NCE-184; not identified in the SITE-TANK-005 Action Plan; sece VCO System INTEC-081
[INEEL 2001]) via the purified organic waste solvent lines (1727 PK-O-1125C and 2” OWA-307A) is
included in the VCO system to the connection with the storage tank. This line is included in the VCO
system because the materials cannot be returned to the process and are waste.

The following lings are not included in the VCO system (see Schematic P-STO05-INTEC-601-3):

e The Y2-in. decontamination (2~ PK-0-1099Y) from the CPP-601 PM area is shown on the schematic
but is not included in the system because it was a process line that has been gravity-drained.
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The K-Cell floor sump was part of the secondary containment system for the process units in the
K-Cell. In addition to the K-Cell Waste Solvent System, the K-Cell also housed process units for the
hexone recycle system. Thus, the K-Cell floor sump has three discharge lines — a return to the waste
solvent system, a return to the hexone recycle system, and a waste discharge line to the CPP-601
PEWE collection system. During process operations, liquids collected in the sump were returned to
the process (either the waste solvent system or the hexone recycle system). Therefore, the 1-in.
solvent recycle line (17 PE-AR-152500) from the sump to the solvent collection tank (kerosene
recycle system) is not included in the VCO system because it is a process line. The 1-in. sump
discharge line (17 pe-ar-151923) is not included in the VCO system because it is an inactive,
regulated line.

C-3



4

‘NOISIAZY

"ONI ‘3OVINOd  ONIMYMA

"ONI ‘3OV.LHOd HOHVISIY

10/G1L/€0 | IANON

31va 3TVOS

€-109-03LNI-G001S-d

HIGANN DILVYNIHOS

JILYW3HOS MOTd LNJATOS IN3dS

(€-109-03LNI) NALSAS IN3ATOS FLSVM T130M O3INI
H31N3D ONIHFINIONT ANV ADOTONHOAL ¥v3TONN OHVA
Ad01YHO8YT TVINFANOHIANT ANV ONIMIINIONT TYNOILYN OHVA

"AINO 38N AVEDOHd OOA HOH SI DILVANIHOS SIHL "TOHLNOD NOLLYHNDIANOD
133NI AS A3DVYNVYA L1 SIHON NVHOVIA NOILYINIWNY LSNI ANV ONIdid ¥V SV a3sn
38 OL G3ANILNI LON SI DILVANIHOS SIHL "LHO443 NOILVYDIHILNIAI WILSAS SINVHDOHd
¥IAHO INISNOD AHVLNNTOA 3HL OL ININITddNS V SV A3AIAOHd SI DILYWNIHOS SIHL

NVHO0dd §30H0 LNISNOD AHVINNTOA

3d | L0060 NOILNTOSTY INIWNOD D3al ¥3d aaLvadn| L
SIONVHO OILVWIHOS
3d | c0elo ON ‘LINIWNOOA HLIM LNILSISNOD A3M a3lvadn| &
1INl 31vdad NOILdIF0S3d A3d
SNOISIATSH

'SINOLSTTN ODA ¥3HLAENL 4O LYvd
SV ‘AMVSS3OaN 4l ‘a3ISIATY SOILVWIHOS ANV a3aNTONI SI LINININD3I
AYVTIIONY FHNSNI OL A3LVNIVAI-IY 38 T1IM STIRIVANNOG WILSAS
3HL ‘SNOAYVZVH SV A3ZIYILOVHVHO S| LVHL WILSAS OOA HOVI ¥O4

S310N

6861 13NI
99861 13NI
e9861 13NI

46661 T33NI
B6661 133NI
000z aI-30a

9661 13NI
€661 13NI

SININNDO0A IONFHI4IY

ZL NOISIATY ‘6LEV60
LL NOISIAZY ‘8LEY60
¥ NOISIAIY ‘¥00.50

SONIMYHA 3ONIHI4TY

€200ddO86
1¥200dd086
0¥200dd086
6€200dd086
8€200dd086
6.000dd086

SL1INN OOA

W3LSAS OOA 3HL NI 3ANTONI SININOJWOD ANV S3NIT

VIV dNIHVIN SSTO0¥d VIV Nd
W3LSAS OOA IHL NOY4 a3anT1OX3 SaNIT — — —
WNILSAS S00-XINVL-ILIS 1VHVdIS NI A3ANTONI SANIT — — —

SLINN OOA
SONIQINE ——

aN3O31

62000dd086 # |
LOL-MNS # MNVL
(vogi)
dANS ¥OOT4 T130°M

(££200dd086
‘90L-%-S3N)
)Ue) uoi}8||09
JUBA|0S By}
03 (00625 L-¥v-3d
L) eul| 8|ohoa
JuBNjos , | BYL

(133N 8Yp 10y uoneD)ddy Hwusd V Wed YHOX/VYWMH 8y} ul

papnjoul) s)ue} desp L09-ddD 8ul 0} (7981 GL-HV-3d .2) 8ull 8isem IMId .2

(pejeay) sajem Gujjoo)

UM UOID8UUO0D By} WOy Walsks QDA
8y} ul papnjoul st aul 8yL) (80L-H-S3A)
)UB} UoI}08||09 qruos Uuwn|od | 8y} wouy

(£21L001-VSY .1) 8ull eisem ouebio , |

2lL00L-VSV .l \

—_————f———_—_———————_—_——_——_——————— g ——————— e ———— — — —
A\ Iy 1 \
= i - (Jopeay uoios||02 IMId BUl UIM UOIOBUUOD
7 2 pus 8y} 0} OOA 8up Ul papnjoul st aull 8y 1) (TIINI 8y
\\\\\\\\\\\\\\\\\\\\\\\ J o 5 ) {0} uopeoliddy yuued v Hed VHOM/VINMH 8 Ul
£26151-4V-3d L 3 e — — — — = PBPNPUI) (DS91 L-LM ,9) JBpESY LUOND8||00 IMId
@ I ( 8y} BIA syuey desp L09-ddD 8l 01 (DLLZLL-OMd
< ~ Jb/€) BUll 8BJBYOSIP UORN|OS UOHBUIWRIUODSP , /€
(dwns ALZLL-OMd i€ ] : “
v OVZLL-OMd /€
oot e L) ALLLL-OMd WHE n
duwns ooy 903 ] 09121 L-OMd WP/
ay) 0} au)| abueyosip (@] ] v
doo| sidwes 4 3 4 3 )
oz 2 or» 2 -
wZ_ Z wZ Z = e
£537 0 8535 4
6<ca oza® > |
IMoZ IR0z A
2ox3y P23 S |.
exl SxClr o |+
RLTm pNLTm (]
R 3 52 3 M\,
P-4 z 3|
\ | g /
au ued dug dwng
AOLZLL-OMd ub/€ I L=
C J 092 L-O-Md W¥/€
1. N AELZLL-OMd ub/E & £52-Vd-d
M M 8)esuapuo }exoer a®
x x L oeorosidan Y
o o} . w
i b 7 lif =
=) N b}
g % M fT - v 5
) - — — — — — — F———F Fueas =
? AVBOY-O-Md ul e M B
ol 4 | . : 8
A A . 7 au JOPIUOD SS820Y
ALooL-oxdut ¢ Y VY = e . 4 L
f 15
> i i W * "(ue) abeioys
i i o . Y} YUM UOI}08UU0D By} 0} walshks QDA
7 |< aus ur papnjoul st aull 8y1) (180-03LNI
6€200ddO86 # Al | o waysAs QDA 985 ¥81-3ON-SIN)
OLL-A-SIA#XNVL i wealg yue) 86eJ0)s JUBA|OS 8y} 01 (DSZ L L-O-Md
(Vo 99) | . /€) aul| Juanjos oluebio payund ,p/e
HOLVHVJIS ISVHd 7 3
\\\\\ - R I | i L n R R )
ALB0T-O-Md Wb U 1 7
| (088->1v)
way
\\\\\\\\\\\\\\\\\\ e
AVLOTO-Md W2/L L =0 , S H A
AE] | 3
NE] >
| g
== 7 M = m
== | g ; g
< >
7 | ) 53 Z
| 8£200dd 086 # Al | > @z O
60L-M-S3A # MNVL = 1= e g -3
7 (Ivo 0g) 7 212 <8 m
7 ALBOL-O-Md u¥ NAINTOD ONIddINLS 7 g > 3 o
| WY3LS aIMOvd | EaN 3 8xEq
c o 53 B
| | - = b w 3
- o >
i - i u._v @ z
- ] X
IR K oY
X o o
'3 f m 25 |
| & 2 3
| 3 | 8 %
| < | R 67L00L-YSV J2/L
7 Y
7 90G-3-13r ((80L-H-s3A)
i 8)esuspuod 18xoer 3UB} UOIj08||0D gnIos uwn|od | 8yl



TANK INVENTORY ID 98CPP00079
K-CELL FLOOR SUMP (SU-K-107)

No Photograph Available
(High Radiation Area)

Unit Location Facility: INTEC

Building: CPP-601, Fuel Process Building

Room: K-Cell
Comments Original Contents: K-Cell floor drainage
Unit Capacity and Capacity: 1.5 gal
Dimensions Dimensions: 12.7 ¢m (5 in.) diameter x 0.5 m (1.5 ft) depth
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status ACTIVE WASTE

Reference Drawings 094318, Revision 11

Figure INTEC-601-3-1. K-Cell Floor Sump (SU-K-107; 98CPP00079).
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K-Cell Floor Sump (98CPP00079) Unit Description

The K-Cell floor sump (SU-K-107; 98CPP00079) is located in the K-Cell of the Fuel Process
Building (CPP-601). The sump is constructed of stainless steel-lined concrete and is 12.7 cm (5 in.) in
diameter by 0.5 m (1.5 ft) in depth with a capacity of 1.5 gal. The K-Cell floor sump collected floor
process leaks within the K-Cell and transferred the solution back to the process or to the CPP-601 PEWE
collection system.

C-6



TANK INVENTORY ID 98CPP00238

PACKED STEAM STRIPPING COLUMN (VES-K-109)

No Photograph Available
(High Radiation Area)

Unit Location

Facility: INTEC
Building: CPP-601, Fuel Process Building

Room: K-Cell

Comments Original Contents: Fission products, radioactively contaminated organic
solvent (refined kerosene [n-dodecane, AMSCO™, EXXOL™, etc.], tributyl
phosphate [<10%]), raschig rings

Unit Capacity and Capacity: 30 gal

Dimensions

Dimensions: Top section diameter 0.4 m (1.2 ft); bottom section
diameter 20.3 cm (8 in.); 5 m (16.4 ft) in total height

RCRA-Regulated NEW RCRA (ND)
Category
Operational Status INACTIVE WASTE

Reference Drawings

094318, Revision 11

Figure INTEC-601-3-2. Packed Steam Stripping Column (VES-K-109; 98CPP00238).
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Packed Steam Stripping Column (98CPP00238) Unit Description

The packed steam stripping column (VES-K-109; 98CPP00238) reduced the amount of radioactive
contaminants in the spent organic waste solvent from the first-cycle extraction process. The column is a
vertical Type 304L stainless steel unit, with an overall height of 5 m (16.4 ft) and a total capacity of
30 gal (6-gal operating capacity), located in the K-Cell of the Fuel Process Building (CPP-601). The
column is composed of a top section and a bottom section. The top section is 0.4 m (1.2 ft) in diameter
and the bottom section is 20.3 cm (8 in.) in diameter. The column is packed with stainless steel Raschig
rings. The column was last used in July 1988. A caustic clean out was performed to remove
contaminants from the packing, and the column was flushed and emptied through its bottom drain in 1988
(INEEL 1999b).

The packed steam stripping column was fed organic waste from the organic waste feed tank
(VES-K-113). The liquid organic waste flowed from the top of the column downward through the
Raschig ring packing. Steam introduced at the bottom of the column flowed upward through the column,
vaporizing the volatile components of the liquid organic waste by direct contact. Nonvolatile components
collected at the bottom of the column and discharged to the CPP-601 PEWE collection system, and
radioactive impurities and metals adhered to the surface of the packing. The steam and organic vapor
discharged from the top of the stripping column to a condenser (HE-K-301; not identified in the
SITE-TANK-005 Action Plan). Condensate drained from the condenser by gravity to a phase separator.
Samples taken during process operation showed that metals remained in the packed steam stripping
column. When necessary, the column was cleaned with caustic to remove accumulated contaminants
from the packing. The clean-out solutions were flushed to CPP-601 PEWE collection system through a
bottom drain.

C-8



TANK INVENTORY ID 98CPP00239
PHASE SEPARATOR (VES-K-110)

No Photograph Available
(High Radiation Area)
Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: K-Cell
Comments Original Contents: Fission products, radioactively contaminated organic
solvent (refined kerosene [n-dodecane, AMSCO™, EXXOL™, etc.] and TBP
[<10%])
Unit Capacity and Capacity: 66 gal
Dimensions Dimensions: 0.6 m (2 ft) in diameter by 1 m (3.2 ft) in length
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 094318, Revision 11

Figure INTEC-601-3-3. Phase Separator (VES-K-110; 98CPP00239).
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Phase Separator (98CPP00239) Unit Description

The phase separator (VES-K-110; 98CPP00239) was used to separate aqueous and organic phases.
The tank is a horizontal, cylindrical, Type 304L stainless steel unit located in the K-Cell of the Fuel
Process Building (CPP-601). The tank is 0.6 m (2 ft) in diameter by 1 m (3.2 ft) in height and has a total
capacity of 66 gal (53-gal operating capacity). The tank was last used in July 1988 and was flushed and
emptied in 1988 (INEEL 1999b).

Steam and volatile organic solution from the packed steam stripping column and condenser were
collected in the phase separator. The mixed solution separated because the aqueous phase was denser
than the organic solution. The lighter organic solution rose to the top of the vessel and would spill out the
upper overflow line to the organic sample tanks. The denser aqueous solution was drained from the lower
overflow line to the CPP-601 PEWE collection system. The vessel also had a bottom drain, which
allowed the aqueous liquid to be drained to PEWE system at the end of a run.
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TANK INVENTORY ID 98CPP00240
ORGANIC SAMPLE TANK (VES-K-111)

No Photograph Available
(High Radiation Area)
Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: K-Cell
Comments Original Contents: Fission products, radioactively contaminated organic
solvent (refined kerosene [n-dodecane, AMSCO™, EXXOL™, etc.] and
tributyl phosphate])
Unit Capacity and Capacity: 145 gal
Di :
HHENSIONS Dimensions: 0.7 m (2.2 ft) diameter x 1.3 m (4.1 ft) height
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 094318, Revision 11

Figure INTEC-601-3-4. Organic Sample Tank (VES-K-111; 98CPP00240).
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Organic Sample Tank (98CPP00240) Unit Description

The organic sample tank (VES-K-111; 98CPP00241) is one of two sample tanks connected in
parallel that collected purified solvent. The tank is a vertical Type 304L stainless steel unit located in the
K-Cell of the Fuel Process Building (CPP-601). The tank is 0.7 m (2.2 ft) in diameter by 1.3 m (4.1 ft) in
height and has a total capacity of 145 gal (116-gal operating capacity). The tank was last used July 1988
and was flushed and emptied August 1988 (INEEL 1999b).

Purified organic solvent overflowed from the phase separator into the organic sample tank. If the
plutonium concentration was below 0.1 nCi/L, the purified organic solvent was pumped from the sample
tank to solvent storage tank #1 (VES-NCE-184) for use as fuel in the NWCF. If the concentration
exceeded that level, the solvent was recirculated to the organic waste feed tank (VES-K-113). The vessel
also had a line to the CPP-601 PEWE collection system for decontamination solutions.
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TANK INVENTORY ID 98CPP00241
ORGANIC SAMPLE TANK (VES-K-112)

No Photograph Available
(High Radiation Area)
Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: K-Cell
Comments Original Contents: Fission products, radioactively contaminated organic

solvent (refined kerosene [n-dodecane, AMSCO™, EXXOL™, etc.] and
tributyl phosphate [<10%])

Unit Capacity and Capacity: 145 gal
Di :
HHENSIONS Dimensions: 0.7 m (2.2 ft) diameter x 1.3 m (4.1 ft) height
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 094318, Revision 11

Figure INTEC-601-3-5. Organic Sample Tank (VES-K-112; 98CPP00241).
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Organic Sample Tank (98CPP00241) Unit Description

The organic sample tank (VES-K-112; 98CPP00241) is one of two sample tanks connected in
parallel that collected purified solvent. The tank is a vertical Type 304L stainless steel unit located in the
K-Cell of the Fuel Process Building (CPP-601). The tank is 0.7 m (2.2 ft) in diameter by 1.3 m (4.1 ft) in
height and has a total capacity of 145 gal (116-gal operating capacity). The tank was last used July 1988
and was flushed and emptied August 1988 (INEEL 1999b).

Purified organic solvent overflowed from the phase separator into the organic sample tank. If the
plutonium concentration was below 0.1 nCi/L, the purified organic solvent was pumped from the sample
tank to the solvent storage tank #1 (VES-NCE-184) for use as fuel in the NWCF. Ifthe concentration
exceeded that level, the solvent was recirculated to the organic waste feed tank (VES-K-113). The vessel
also had a line to CPP-601 PEWE collection system for decontamination solutions.
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TANK INVENTORY ID 98CPP00242
ORGANIC WASTE FEED TANK (VES-K-113)

No Photograph Available
(High Radiation Area)
Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: K-Cell
Comments Original Contents: Fission products, radioactively contaminated organic

solvents (refined kerosene [n-dodecane, AMSCO™, EXXOL™, etc.] and
tributyl phosphate [<10%])

Unit Capacity and Capacity: 528 gal
Di :
HHENSIONS Dimensions: 1.1 m (3.5 ft) diameter x 2.1 m (7 ft) height
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 094318, Revision 11

Figure INTEC-601-3-6. Organic Waste Feed Tank (VES-K-113; 98CPP00242).
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Organic Waste Feed Tank (98CPP00242) Unit Description

The organic waste feed tank (VES-K-113; 98CPP00242) functioned as a feed tank for the packed
steam stripping column. The tank is a vertical Type 304L stainless steel unit located in the K-Cell of the
Fuel Process Building (CPP-601). The tank 1.1 m (3.5 ft) diameter and 2.1 m (7 ft) in height and has a
total capacity of 528 gal (396-gal operating capacity). The tank was last used July 1988 and was flushed
and emptied August 1988 (INEEL 1999b).

The organic waste feed tank received organic waste solvents (refined kerosene and TBP [<10%])
from the ID column scrub collection tank (VES-H-108). The feed tank continuously fed the organic
waste to the top of the packed steam stripping column. The vessel also had a line to the CPP-601 PEWE
collection system for decontamination solutions.
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Appendix D
INTEC PM Area Tanks Group (INTEC-601-4)



INTEC PM AREA TANKS GROUP (INTEC-601-4)

System Description

The PM area is an unpartitioned area on the top floor of CPP-601 where process makeup
operations for the fuel reprocessing activities in CPP-601 occurred, including preparation of dissolvent
solutions, catalyst solutions, scrub solutions, stripping solutions, caustic solutions, and decontamination
solutions. Dissolvent and catalyst solutions were used to dissolve spent nuclear fuels. Scrub chemical
solutions, composed mainly of aluminum nitrate, ammonium hydroxide, and ferrous sulfamate, aided in
removing neptunium, plutonium, and fission products from feed solutions. Strip chemical solutions,
composed mainly of demineralized water and nitric acid, extracted uranium from the organic phase prior
to aqueous uranium solution concentration in the product evaporators. Caustic solution, composed
mainly of sodium hydroxide and demineralized water, was used to strip impurities from the hexone
extraction solvent. Other chemical solutions prepared in the PM area were used for vessel
decontamination and were primarily composed of various combinations of nitric acid, aluminum nitrate,
ammonium hydroxide, demineralized water, low-pressure steam, instrument air, and treated water.

The INTEC PM Area Tanks Group (INTEC-601-4) includes two VCO units. The complexer feed
tank (VES-PM-164; VES-PM-164) supplied aluminum nitrate to the complexer tank located in the E-
Cell. The aluminum nitrate complexed fluoride ions present in zirconium dissolver product to reduce
corrosivity. The solvent recovery caustic feed tank (VES-PM-131; 98CPP0419) fed caustic solutions to
the solvent recovery system located in the K-Cell.

System Boundaries

The INTEC PM Area Tanks Group (INTEC-601-4) includes the following units that require further
characterization under the SITE-TANK-005 Action Plan.

1. Solvent Recovery
Caustic Feed Tank (VES-PM-131) 98CPP00419 (Figure INTEC-601-4-1)
2. Complexer Feed Tank (VES-PM-164) 98CPP00437 (Figure INTEC-601-4-2)

The solvent recovery caustic feed tank is included in the VCO system grouping as an isolated unit
because additional information is needed to verify the tank as empty. The drain line is included in the
system to the valves (SHV-PM-131-2 and -5) just below the tank. The lines into and out of this tank are
not included in the VCO system grouping because they are empty process lines.

The complexer feed tank is included in the VCO system grouping as an isolated unit because
additional information is needed to verify the tank as empty. The drain ling is included in the VCO
system to the valves (ANV-PM-164-2, -3, -4, and ANV-PM-175-8) below the tank. The remaining lines
into and out of this tank are not included in the VCO system grouping because they are empty process
lines.
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TANK INVENTORY ID 98CPP00419
SOLVENT RECOVERY CAUSTIC FEED TANK (VES-PM-131)

PM 131

INTEC-003P1.JPG

Photograph showing the Solvent Recovery Caustic Feed Tank.

Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: Process Makeup (PM) Area

Comments Original Contents: Sodium hydroxide
Unit Capacity and Capacity: 110 gal
Di :
HHENSIONS Dimensions: 0.8 m (2.5 ft) diameter x 0.9 m (3 ft) height
RCRA-Regulated NOT REG - EMPTY (ND)
Category

Operational Status INACTIVE PROCESS/PRODUCT

Reference Drawings 056718, Revision 7; 093941, Revision 14; 098402, Revision2;
098408, Revision 1; 159580, Revision 5

Figure INTEC-601-4-1. Solvent Recovery Caustic Feed Tank (VES-PM-131; 98CPP00419).
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Solvent Recovery Caustic Feed Tank (98CPP00419) Unit Description

The solvent recovery caustic feed tank (VES-PM-131; 98CPP00419) is centrally located on the
main floor in the northern part of the PM area in the Fuel Process Building (CPP-601). The tank is
configured as a vertical cylinder with domed ends and is constructed of Type 347 stainless steel. The
tank is 0.8 m (2.5 ft) in diameter by 0.9 m (3 ft) in height and has a capacity of 110 gal.

The solvent recovery caustic feed tank supplied caustic solution, consisting of sodium hydroxide
and demineralized water, to the solvent plate recovery still (VES-K-104) in the K-Cell. The caustic
solution was used for stripping impurities from the hexone solvent. The hexone solvent was used in the
second- and third-cycle extraction process to extract uranium from a feed solution that resulted from the
dissolution of spent nuclear fuel. The solvent recovery caustic feed tank has been drained but has not
been verified as empty.
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TANK INVENTORY ID 98CPP00437
COMPLEXER FEED TANK (VES-PM-164)

INTEC-005P2.JPG

Photograph showing the Complexer Feed Tank.

Unit Location Facility: INTEC
Building: CPP-601, Fuel Process Building
Room: Process Makeup (PM) Area

Comments Original Contents: Aluminum nitrate, borated water, nitric acid, chromic acid
Unit Capacity and Capacity: 725 gal
Dimensions ) . . .

Dimensions: 1.5 m (5 ft) diameter x 1.7 m (5.5 ft) height (measured)
RCRA-Regulated NOT REG - EMPTY (ND)
Category

Operational Status INACTIVE PROCESS/PRODUCT

Reference Drawings 056122, Revision 6; 056388, Revision 23; 056718, Revision 7; 098407,
Revision 3; 098408, Revision 1

Figure INTEC-601-4-2. Complexer Feed Tank (VES-PM-164; 98CPP00437).
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Complexer Feed Tank (98CPP00437) Unit Description

The complexer feed tank (VES-PM-164; 98CPP00437) is located on the southwest side of the
PM area in the Fuel Process Building (CPP-601). The complexer feed tank is a vertical, cylindrical unit
constructed of Type 347 stainless steel and is contained within a berm. The tank has a capacity of 725 gal
and is 1.5 m (5 ft) in diameter by 1.7 m (5.5 ft) in height. The complexer feed tank was designed to
operate at 120°C (248°F) at vacuum pressure but was operated at 25°C (77°F) at atmospheric pressure
(INEL 1992). The complexer feed tank supplied aluminum nitrate solution to the complexing tank and
the hold-up tank (VES-E-102 and VES-E-108) for use in the fuel dissolution process. Aluminum nitrate
solution was supplied to the complexer feed tank from the complexer makeup tank (VES-PM-175;
excluded from VCO system) in which the aluminum nitrate solution was prepared. The complexer feed
tank was taken out of service in 1986 (INEEL 1999) and was drained; however, it has not been verified as
empty.

D-6



References

INEEL, 1999, VCO Listing Status: CPP-601, -602 (Denitrator), -627, and -640 Tanks, Idaho National
Engineering and Environmental Laboratory, (Draft) October.

INEL, 1990, ICPP Fuel Process System Description Manual, Second- and Third-Cycle Extraction, Idaho
National Engineering Laboratory, IPDS SIV-5, Revision 1, April.

INEL, 1992, Feed Preparation, Idaho National Engineering Laboratory, WIN-107-6.1, Revision 8,
February. (This document contains UNCLASSIFIED CONTROLLED NUCLEAR
INFORMATION.)

Drawings

055590, INEEL Reference Drawing, CPP-601 P.M. Area Piping — Process Makeup Plan — Between Col’s
“C” & “E”, Idaho National Engineering and Environmental Laboratory, 200-0601-51-030,
Revision 0, May 1995.

056122, INEEL Reference Drawing, Zr PSD Flowsheet, Idaho National Engineering and Environmental
Laboratory, 200-0601-51-030, Illegible, INACTIVE) Revision 6.

056388, INEEL Reference Drawing, E-Cell Cold Solution Makeup P.M. Area Flowsheet, Idaho National
Engineering and Environmental Laboratory, 200-0601-24-030, Revision 23, (INACTIVE)
November 1993.

056718, INEEL Reference Drawing, CPP-601, Process Makeup Area Vessel and Pump Map, Idaho
National Engineering and Environmental Laboratory, Revision 7, November 1980.

159580, INEEL Reference Drawing, CPP-601, PM Area Tankage Up-Grade Ventilation Flow Sheet,
Idaho National Engineering and Environmental Laboratory, Revision 5 (INACTIVE), May 1980.

093941, INEEL Reference Drawing, CPP-601, Chemical Make Up Area Flow Sheet, Idaho National
Engineering and Environmental Laboratory, Revision 14, (INACTIVE) November 1990.

098399, INEEL Reference Drawing, CPP-601, First-Cycle ICX, ISW, IIISW Feed Flow Sheet, Idaho
National Engineering and Environmental Laboratory, Revision 2, December 1993,

098401, INEEL Reference Drawing, CPP-601, Scrub Makeup and IBS Feed Flow Sheet, Idaho National
Engineering and Environmental Laboratory, Revision 5, December 1993.

098402, INEEL Reference Drawing, CPP-601, Caustic and Carbonate Systems Flow Sheet, Idaho
National Engineering and Environmental Laboratory, Revision 2, December 1993,

098404, INEEL Reference Drawing, CPP-601 Decon Solution Makeup Flow Sheet, Idaho National
Engineering and Environmental Laboratory, Revision 1, May 1994.

098406, INEEL Reference Drawing, CPP-601, Abandoned Vessels Flow Sheet, Idaho National
Engineering and Environmental Laboratory, Revision 1, December 1993.

D-7



098407, INEEL Reference Drawing, CPP-601 Abandoned Vessels Zirconium Dissolution Flowsheet,
Idaho National Engineering and Environmental Laboratory, 200-0601-24-936, Revision 3,
January 1996.

098408, INEEL Reference Drawing, CPP-601, Tankage Ventilation Flow Sheet, Idaho National
Engineering and Environmental Laboratory, Revision 1, April 1994.

D-8



Appendix E

INTEC T-Cell Hexone Solvent Storage and Feed System
(INTEC-601-5)



INTEC T-CELL HEXONE SOLVENT STORAGE AND FEED SYSTEM
(INTEC-601-5)

System Description

The INTEC T-Cell Hexone Solvent Storage and Feed System (INTEC-601-5) is located at the
operating corridor level above the U-Cell, on the east side of the Fuel Process Building (CPP-601).
Hexone, the organic extractant used in the second- and third-cycle extraction process, was used to extract
uranium from the aqueous feed stream in the presence of excess nitrate. After being used for uranium
extraction, most of the hexone solvent was recovered, purified, and recycled back into the second- and
third-cycle uranium extraction process (INEL 1990).

The purified hexone solvent was collected in the solvent collection tank (VES-K-106; 98CPP00237
[verified empty]) in the K-Cell of CPP-601. Two pumps (P-PA-212 and P-PA-213) in the CPP-601
Access Corridor transferred the purified hexone solvent to the hexone solvent storage tank (VES-T-100;
98CPP00486) in the T-Cell for storage. When ready for use in the second-and third-cycle uranium
extraction process, the hexone solvent was pumped from the hexone solvent storage tank to the second-
cycle hexone feed tank (VES-T-101; 98CPP00487 [verified empty]), the third-cycle hexone feed tank
(VES-T-102; 98CPP00488 [verified empty]), and, if needed, the spare hexone feed tank (VES-T-103;
98CPP00489 [verified empty]) (INEL 1990).

From the second-cycle hexone feed tank, the hexone solvent was metered to the second-cycle
solvent accumulator (VES-P-101; not identified in the SITE-TANK-005 Action Plan) in the P-Cell for
use in the second-cycle uranium extraction process. From the third-cycle hexone feed tank, the hexone
solvent was metered to the third-cycle solvent accumulator (VES-Q-101; not identified in the SITE-
TANK-005 Action Plan) in the Q-Cell for use in the third-cycle uranium extraction process. The spare
hexone feed tank was occasionally used to provide hexone solvent to the third-cycle uranium extraction
process in the Q-Cell and also to the old fourth-cycle uranium extraction process in the S-Cell before the
fourth-cycle equipment in the S-Cell was removed in 1980." The hexone solvent could also be drained
from any of the T-Cell hexone solvent storage and feed system tanks to the hexone solvent salvage tank
(VES-W-129; 98CPP00549 [verified empty]) in the W-Cell for recycle to the hexone purification process
(INEL 1990).

System Boundaries

The INTEC T-Cell Hexone Solvent Storage and Feed System (INTEC-601-5) includes the
following unit that requires further characterization under the SITE-TANK-005 Action Plan:

1. Hexone Solvent Storage Tank (VES-T-100) 98CPP00486 (Figure INTEC-601-5-1)

A standard centrifugal pump (P-T-200) is also included in the VCO system (see Schematic
P-STO05-INTEC-601-5) as ancillary equipment.

The %-in. hexone solvent feed lines (34" HX-AR-151364 and %~ HX-AR-151372) from the hexone
solvent storage tank to the spare hexone feed tank, the third-cycle hexone feed tank, and the second-cycle

? Ed Wagner, BBWI Consulting Engineer/Scientist, former Design Engineer at CPP-601. Personal communication with
Paul Sealey, Portage Environmental Inc., July 19, 2000.
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hexone feed tank are included in the VCO system to valve HXV-T-200-4. These lines are included
because they were used to circulate solvent and to empty the hexone solvent storage tank. The line was
broken at the valve and a flexible hose was connected to the line to drain the tank; therefore, piping
downstream of this valve is not included in the system.

The following lines are not included in the in the T-Cell hexone solvent storage and feed system
(see Schematic P-STO05-INTEC-601-5):

e The solvent transfer lines (17 HX-AR-151358 and 17 HX-AR-151357) from the solvent collection
tank to the hexone solvent storage tank are shown on the schematic but are not included in the system
because they were flushed and emptied at process shutdown.

e The hexone feed line (17 HX-AR-151359) from the underground bulk hexone storage tank
(VES-YDA-106; removed in 1991) is not included in the system because it was a process line that
was emptied into the hexone solvent storage tank and was cut and capped.

e The Y2-in. hexone solvent drain lines (2~ HX-AR-151368 and %2” HX-AR-151369) from the hexone
solvent storage tank to the hexone solvent salvage tank (VES-W-129) via the hexone solvent drain
header (17 HX-AR-151400; flushed and emptied with the T-Cell feed tanks) are not included in the
system because they were process lines that were emptied into the hexone solvent salvage tank.
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TANK INVENTORY ID 98CPP00486
HEXONE SOLVENT STORAGE TANK (VES-T-100)

No Photograph Available
(High Radiation Area)

Unit Location Facility: INTEC

Building: CPP-601, Fuel Process Building

Room: T-Cell
Comments Original Contents: Hexone
Unit Capacity and Capacity: 1,660 gal
Dimensions Dimensions: 1.8 m (6 ft) diameter x 2.1 m (7 ft) length
RCRA-Regulated NEW RCRA (ND)
Category

Operational Status INACTIVE WASTE

Reference Drawings 055044, Revision 39; 057004, Revision 44; 059965, Revision 22;
090841, Revision 13; 104070, Revision 25

Figure INTEC-601-5-1. Hexone Solvent Storage Tank (VES-T-100; 98CPP00486).
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Hexone Solvent Storage Tank (98CPP00486) Unit Description

The hexone solvent storage tank (VES-T-100; 98CPP00486) is located in the northwest corner of
the T-Cell, at the operating corridor level above the U-Cell, on the east side of the Fuel Process Building
(CPP-601). The hexone solvent storage tank is a horizontal, cylindrical tank with domed ends and is
constructed of Y4-in. Type 347 stainless steel. The tank is 1.8 m (6 ft) in diameter by 2.1 m (7 ft) in length
and has a capacity of 1,660 gal.

The hexone solvent storage tank was used to store purified hexone solvent received from the
solvent collection tank (VES-K-106) in the K-Cell. The tank also received fresh hexone from the
underground bulk hexone storage tank (VES-YDA-106; removed in 1991), which was located outside of
CPP-601 (INEEL 1999a). When ready for use in the second- and third-cycle uranium extraction process,
the hexone solvent was pumped from the hexone solvent storage tank, via pump P-T-200, to the second-
cycle hexone feed tank (VES-T-101), the third-cycle hexone feed tank (VES-T-102), and, if needed, the
spare hexone feed tank (VES-T-103). The hexone solvent storage tank could also drain into the hexone
solvent salvage tank (VES-W-129) in the W-Cell for recycle to the hexone purification process
(INEL 1990).

The hexone solvent storage tank was last used October 1994 to collect and store contaminated

hexone and flush solutions. Once a disposal site for the slightly contaminated hexone was identified in
May 1995, the tank was flushed and emptied via a flexible hose attached to valve HXV-T-200-4.
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